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ABSTRACT: 



PROBLEM TO BE SOLVED: To stabilize operation of an internal voltage 
generating circuit. 

SOLUTION: This device has a first power source terminal and a second 
power source terminal for receiving external voltage, an internal voltag e 
generating circuit generating internal voltage from the external voltage 
based on a potential supplied to the first power source terminal as 
reference, and an internal circuit operated making the internal voltage 
as a power source. The internal voltage generating circuit comprises a 
reference voltage generating circuit generating reference voltage formed 
based on a potential supplied to the first power source terminal as 
reference, and a drive circuit supplying the internal voltage formed 
based on the reference voltage to the internal circuit, the reference 
voltage generating circuit is arranged near the first power source 
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imxm 1 1 m wm%v&fi:#xr>m 1 mw? t . 

5S7k. 

ansm i aixm2mffi$-§<tTrtSsa5r^-rsrtS5 

l&fc&te^&Jt^igl&IIISfrk 

S. 20 
[Ii!3c«2]fi£jaiei5vvc, 

^x^-vrnmnmi^ms^^-th^^o 

SFETk, fIieajl)MOSFET<0{iS*^^<€# 30 

k ^*trz k £*mk 
fcMU 

, [i»iBI51fl!*fl2*&4^ftj&»-ofc*WvC, 40 

C k S:^ffik-tS*«{*ilS. 
[M*g 61*1 *ffl*»t 1 ®S^Fk , 

1 mfii "5»v^2«fi[Sg{tSfc«)^2mjH 
ffif-kv 

i 2 me^sttT s rt» 

friBrtsmfi&^B?^ i «4£®triww4* 1 a 

tflB2mna|HU:*AflU 

fiertSPlffi^ElfWi, rnfSn 1 «S5S^kn 1 EH 50 
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fc*x«ia*>gsii. usniati&tmEmiia&tn 

88k raSn 1 rtSNlB£mr£fc*>OiBftJ: 9J*< . 

s&k i rtsmiBk 9 * 

<. 

tfieniffiia k miei^Etui s mm&immfiwsm 
igwjR o as taa» WHtsfc.* - k fcnati-s**** 



[iw»i7]iii*a6*=i$vvc. 
«EiBiai«ii2rt«HiBtt. *E»3«WHFi:*3 

^aj*i-SaS*MOSFETk. UEaj^lMOSFET 

zMrtuimmk i^tsz k ^#®k-rs^»s 

9. 

Mia* 1 CUnaiMi. ew- Ff&kilgcWT-^ta 

*&<7>*.*iznf£LxmiL>tiz>im<?>-t>*T>7k 
*w=Jt«u 

immi o] m%&ifrt>9cr)mtit3>— oizh\,\%. 

hx-$>&zt *<mt ?h*mft$m. 

imcmi i ) »i«tt*»t**yt*3*iatflB2* 

jBBS&^k. 

»2*tfl*g»-6fc*>tf>»3 WWHPfc . 

mien i &txn2«fi^gtt-crta5€fi[^^-r&rts 
fnert^mfiatffjiEn i «at sBraww* rtawa 

RkSrAfilL. 



20 



im& 1 3 ] is^s i 1 2<?>^^*^-o{cfc^ 
mm. 

[ff*« i 4 ] 1 1 3<mfib— ottiU 

88 1 

[0001] 
10 0 0 2] 

ttf£>&. LS I tfflBEy 5 -y^fcowm. fcfc i. * 

l9O=(09o/2) • (-Vtd)* 
l90=(>99l/'2) • (V99-Vib)« 
l9i = (0 9 */2) • (V 9 9-Vr-Vtd) j 
l9i = (/993/2) • <-Vtd) 2 
^^T-V99{iy-h'9 9<7)«E. Vis, Vinte-fitm 
EMOS. DMOSCDL^V^fflSffi (Vib>0. Vid< 
0) » 090, £91. 092, tfgati-f-it-eilQgo, Q91 , SK 

Vr=ViE-(1 +(/390/^9l)-(/393//392)) 



(3) #§82002-237186 

4 

T'f ■ XX. • XX • v— • • 94 yiXb • 3f 
r • "r9-ij)V ■ ^-rt-X, %27 2Mfrt>&2 7 3 
1 98 6^2^ ( I SSCC Digest of Technic 
alPapers, pp.272-273, Feb. 1 986) ^t* 

ram (yji-s yryyyiiTrtAJtv) mo* 

* y L S I ^«®mffct "5 iffiV^mKS: 

LSIf'y ?±CRftfclsIB (WE 'J S v 9 ) 

[0003] ^coi 9 5rg£Cfc*.SaiP«EI&£®ffi 
fcLTIi. fcfc;t{f*Il#1tfS3 9 7 564 8*H>i&4 
10 04 3 7^ifCH^?aT^SlHlSS* 5 J>S. 07 

^hJgMOSFET (OT"EMOSfcB&-$-) tr? 1 ) 
-y 3 yfMOSFET (fclTDMOSi:B&-t) fcttL 

6. 04". Q9i#EMOS s Q90, Q92, Q 9 3*«DMO 

sx'$><o. vcc, VBiiizti-etijEWE, nmK<m& 

W®X't>2>. EMOSfcDMOSiiOb^VMl^E^ 

* j t«^«EVRt^s. bit. z<7)®&<7)Mft£wm' 



[0 0 04] Qgo, Q9ifcJ£h.S€SSSrl90, Q92, Q 
93fc:Stft6«cS£l9ifc-f&. 40?>MOSFETtfU 

Oft-?. 
[0005] 



- (1) 

- (2) 

- (3) 
... (4) 

SSQ92 , Qs*<r>?>9'99>X{m.X'hh. 
(4) A**. 



(1)~ 



VlD 



(5) 



Zc\X'09ot5*V 093 $>im£09O *i&bttig* 

/09l = 093/0 92 t X 0 C£M O S F E T<0jg&* 
Vn = VTg-VTD 

t%h. -TS:i5*>. BB^«BEVEfcLTEMOSkDM 

W% Vcc ^v B B<omE^«# L&v ^S^«ffi-C$) & . 
[ 0 0 0 6 1 ifi^. ^tt^MO^^fl^tfCoti 

x. 3&mwfflM.izwmE.<?MTtfffimiz%-? 



•••(6) 

^lil^Oi^ (fctltfTTL (transistor transistor 
logic) ayj^7A>0)%£li.5V) tLX&Z. frtl 
iOtffiv^mE (^fc^{f3V) <r)ft&mm*¥mMii 
mftX'mk^ : ?1j&tf8&ZtLX\^. tzbt&T4 

. 4- . j _ . >f y^-^p • ^-7" • v y -/H-x 

.-t-df-^y, g2 2£. 83^, 84 3 7H*> 
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t>m441M, 1987*F6J! (IEEE Journal of D*£< (fctUZVto^- 1 . 5 V) 8£L&(?*ltf 



PP.437-441. June 1987) *.tfVTij-ViDS2 V) >I*tfiMOSFET<0f- 



[0007107 (b) (c±!£tiiRfciB»*rva^« m\^mmE&&.®mm&-thztizb&. 

E'J 5 -/ ^088<OleIS8a^-r. 0*. V LtfME 'J S [0011] ±1317 ( b ) ^tWmMnW, 1 (Vffi 

v?m&?t> r ), wmi&k&®mR}:mimBfr 10 mm.. mEo$vms&mft<vg%&£^x%ig. 

t>$Lh. ZfctffiEU 5 tth^mEV 5 y SiVO^rVvr fcT&S. HRC. 07 ( b ) cOffiifiB 

^S^-^^^mEVRSr^-tS. RS6I1IBB *l£02(a). ( b ) €-fflV^TiKWI>. ^SrW 

AttumoshvyVAfQutij^fiLh. mmm zzfmmtz&^x. mmntnso' izt'tixm* 

$^3:rta®!imEVL z t *<t*# /oct*>A> 1 2 d B/octi,z^h^A) tmzmntfo 

[ 0 0 0 8 J *D!»CK^rt«««Et«»tt«)*«*«)ft*T 

[iwmlj: a fc-r&mg] ±ieLfcft*8fcfc£ hh&t>. muz vmmzfcizz^fz •? lth* 

*.(f . D R AM-CV^ttf . 1 6 MbitJiLhOL SDK [0012] ZOfmiZttt Zftmt LXii. ffiBSil 

owe, mwizmtiKtzz. Kiz$mt&iss8&z 30 £»«i-i>s-a?>#£*<. Ktt&x-ti>- r-* • / 

tcrot&tofc. mKvs-rfmmzm-t&hok, z vf -f-yMv - ■ r-rv? ■ ^yf/u-t^ 

[00091 t-f. ±SM7 ( a ) C^LTtfi&feftt&CD >Xtt ( Paul R. Gray and Robert G. Meyer : Ana 

Kijlj&te. EMOS>DMOSfct^-?ttfJC9g : 2r£7 r A lysys and Design of Analog Intergrated Circuit 

^X^fflV^Jt^>. %tlh<nW&£^h<ntfmL\^ s, 2nd Ed.. JohnWiiey and sons Inc. ',Zj£%il. 

if, zmizitayyrfyxffi&e, >9<ofists#ttd 5 v?®mzmmt&Mt. vot>xiitim#i>&. n, 

jS/dT, L#V>«mEOSKflc»ttdVT/dTlf<0 U 5 •s' ^HIB<om^ft =5r*[Hl»<±. SQgWStt&S 

ClTtJi^TtCj^i.i^^rSitc: 40 <Ort3?lsIKTA <0 . ^O+tcti^*. fifii. 

£<0. EMOStDMOSt<0U#^tt«EMVTB-V VX, IHWgSS^F, *I.V^-ejtf>c7)ffl^-t*-^i;'gftT 

[00 10] EMOS{±y-b • V-X[g«E*50VW l^WtC^T-{±=&< v ^«^S^)»I^-Hfc: 

k$iz\twzizimMm^iz%ti>wmt£zt>zi>K * i^T^ft-fixifc^As. ^tttf. ^^s^is 

txifViESO. 5V) g^-S^S^'JbS. ifc. D (b ) 0)m®®ftB<7>£j)f&<7>'U TXg&rtf^tL. 

mosi^ ( i ) aw (4 ) x-a&ti&iioizntiim *0te%mm$smnmmsmi>&it-t&. mj±v s 



Solid-State Circuits, Vol.SC-22. No.3. 



«X0HIJS (mE'J 5 -/?®S&) Iz-o^XS&ZtlX^ 



Tb LX<r)W&n*-%&±-fZ> . *m><r> 1 ocoiW 



(5) 



[0013] iiimmtn^nvmsii. ^m- 

[0014] #&<9m<i>{±. JJffl&fct^^slfM* 

fc£fUl.U:. 03fcJ:tf04Ci^a^£#$# 10 
**yCMUBUfc{&l£5j^\ H3££tvc. lfct^fc 
^y^/T^tt. 3t±ffi2L[II». 7{±€ffy5-y^Hl 

E^0ffi<±^^T1iS®$-«B&UT^5) . 14a~ 
14dHWl'Xf££ll!8&, 2a~2dliaWOSh7 

[00 15] *V)~?>;h\iWm=f-*®RLX^h1Z 

JiASB^atBEVL£i%£U 14a-14d<ig^V L 20 
/WX^IIIKW* 1 4 a—l 4 dtf)4ffl£>&<7)fc*rL 

e-yyx#*£<&oT?l^&£cojgB2:$:S. z.<n 

[00l6] H4fi. 03CtettSES*«< : S:Si:V% 
pHgfcjgtt&fcibfc:.. ^WX&^IIIS&CttELT 1 
<&foffiiM7a, 7b, 7c, 7 d fcMW^WCi) 

fmtnm. (<i<r-m4<i> wmsu $ ••/ ^bb*** 

gift*. Ufc^-^Ts SE , J^-y^[iliS<0^--/r±cO 

A^pafc iixMem^ 3 <m&iz\£Kxmst 

»±, «beu s ~j*®m>&m&kmmx<rmMi. 40 
insert:. «H»«M:*B»fcWHWHi*cfc-9 
xm*&mk%&. 

[0017] ±mm$m<7)&3 <m&Mi. cmo s 

S^tS-v^^^AT^-bWt'J (JJITDRAM 

tm) zm^xwm-h. 

[00 18]S5fcL N^x/WgCMOS • DRAMcT) 
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[ 0 0 1 9 ] 74 • XX -IX-y--y-, X7 • X 
- XA18.6, 1984#, g282H(ISSC 
C. FAM18.6, 1984. P 2 8 2 ) fcfcWCf! 
tt>ilX^Z£o£., MOShyy^x^ff)^miA^ 
<LXDRAM<r)W&m±l1 ! Xft<k. MOSh^y 
•/ U -V£J: &x M'XBEtfXST&i:' 
w(8Ig#£t&. .L;h.£B&Ottf>£. *»Jg|6LbOJt*> 
tcgtiWfb^jg^ir^t y 7 W-Tffiffl-tSS5SSK<0* 

£. iWi, fc£x<fDRAM?)JiJ»&SS (Xfa- 

T5rt-tf^ ^ y-fc^T U-^(cVcc J: Ofiv^iM^SEV 
l ( I Vl I < I Vcc I ) *m^&ZbX'h&. 

Hs+w-fe^xryrcoPf-Y^/nwosh^y^ 

X?<07-XKo&#*>mffi!|&&£Vi.i:U ^jaE 
[0020] Ltf'USrtf'cK CMOS • DRAMCfcV* 

x. j^ft<^y7u-&coi&ft«ffi£&<-rs 

JSUfcDfS*, ^-OJSB^'P */nvi O S h 7 V i^'X ^ 

fcSClfctfHJteiWr&ofc. P^««*WN 
Pf-f*rt/MO s h 7 yVx?<r> 
v-X£0«fi^*rt««ai®EVL. N-7i;KPft* 
/nvtosh^y^'x^wv y^y-b) <o«{i*WK« 

SimEVccTfcSi:, Pf-v^MOSh^y^'X^tC 
Vcc-VLW<-y^y-h''^'fTX*«3ti>*>'). -eoU# 

[0021] 06li. y-h^l.2^m % y-^61 

o /x mo) p f-v *;nw o s h 7 y v'x 9<r>* v 9 f— v 
h. i^tii Ay^y-hA>frx*«2v9an!$fL 

St, g>0.3 5VL#V>ffi«E*<_t#-r&. «4LS 
l-e^<ffl«-^ii-C^SS^BEVcc(c«L. fcfcitf 
VL = 3Vfc-fSfc. 0.3 5V(OLZ^mmBJJU3M 

f^mEwi o%^®i.Tfco. -eix^o^tars^'fi: 

[0022] *^BBOfi!l<0 1 ocOBW(±, 1 OdJ 

[0023] *^B<Offlj<oaWli. _hi2m2tf)|SiS££ 

[0024] *^BBc0Jgfcf6c0i ±ie^3<0fgS 
;&£»f»U «®*^S<iS1x^CMOS • LS I (la 
rge scale intergrated aircuit) 2rSlft"fS£ fc££> 



(6) 

9 

5. 

[ o o 2 5 j ±£L*:te. stc. 

[0026] *SS9!tf«fc:te<oawti. m^mMm® 
[0027] 

g&S2ffi<OFET£JBi,\ ^ft^C-jEttomcSSrcK 

[0028] uem (wsmzm&tht:*). *mix 
n&ttmtLxn&v s y roihjjt-tz. 

10029] ±M£m2cr)Wm\t.m&Vi-y9mt* 20 

£^xmiR/immm®tz$>&im<om®mT 1 ti 

[0030] IS&lrt&mZfB&t *%fflX 
C MO S • L S I (CfeV^T^x/Hft^Sil^M 

[0031] rrU-^aVjgOFETSrffiV^ xv 
/N^X^y^TL^fitSJBOg&^fflOFET* 30 

XZl (%Jm£\t^<t»bZ<Xi>£^) . Lfc* 1 -? 
X. fiffi«!*StSCJfc^.-C2ffl<0FETi0^ftS:^ti:S 

[ o o 3 2 ] «e u s ••/ ?#^< osnoatf srat*- 
h<mvhht%. mmimzj&ixwmtz* 

immnm^-^i^x . mam^mmmm 40 
mmmmtf. ^ti^^^w^Lxn&o^vs 

<r)#J)bLtz r )-fhZbK.£'>X . *<!?co3E©£2ti6L 
[ 0 0 3 3 ] «ffiy 5 -y fisimbtcotiMtmMt IX 

zbtfxzh. ttz. Tvuxm^b'miwm^iz* 50 
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^xm^/nrnwrn^hin^fmrnx 1 ®n 

m&O i•y■?®mzm■fZZblz3: , ). WEUS-y^ 

&mkbmsfibt:%mhzbtfivzt. zz 
x. ms.os.ymmi. n.n®&<r)o*>miRttm£f> 

[0 0 34] CMOS • LSIlCfcWC, Vx.lWlZJ& 
^EEVl b-t& ZbtzX*). A-y? WW 
[0035] 

[0036] z<nmmi. m&®%izthuz. m 

1. £2. SS3<07VP-r£$H-t. i^JIt^lftWS. 
aHS&^J&JtMBHSfiS. LfrU .Ift.i. 

Ztit><r)?)V-7\±, Zix?ixM?>.-&itxmmt&Zb 
tfmitt)£.^&X$>&Wr&Mi. ^i&^fctfSrS** 
\ZJf$&LX^h<r>X'bh. SSfc. BTFORWCW^J^fc 
3r6#. £1. &2« &^3»^;P-r«. 
■^#tftoSffiTti : 2r<. «it^i:^0^ &&k&Z 

bizx*). i^fmizsm^m^mxAhzb 
[0037] 1 WTs *^co^ 1 

[0038101 (a) tt?m<rm\<r£mM<r)®fo 

m*7k?. z<rmmt. n^*;i/mosfet- q 6 i 

~Q63kP-?-V*yl'MOSFET ■ Qb4, Qss*^^ 
0. VDDjijEmflEc^|.a®S-CJ)l». Nf+^MOS 
FETC03*>, Q6itQ63{i^fL#V^«JEViKSrl§ 
oxyysyx^y^FET (eiTEMOSkBSf) X 

xyA>X^y«FET (J3lTEEMOSfcBS-t) X 

[0 0 39] Pf-fr^/WMOSFET- QstbQesb 

y-haxw-x^mLxao. ^w>z>*v 

>-h$7-®8&7 0£fltj£l/O^. -r^hh. 

VSSS 1 1 b Q65<9 H y^ffi I z fc <r>Vcfr-'% 
tz%h£otz®fct&. -e^mSSlt (5 7-ib) tt. Q 

»:c7)3^*>'^')i:o. 



(7) 
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1 1 



1 2 



[0040] 

1 1 =(/8ee/2) • (Vi -Vm) 1 - ( 7 ) 

Ii=(j8s/2) - (Vi-Vr-Vtb)* -<8> 
Ij=()9e/2) • (Vr-Vtb)* -<9) 
ZZX'fis^tEEMOS (Qsi ) OT^^?^ 
^ 3sliEMOS (Q62. Q63) (03>/?^yXg 
SC. Vi«y-F6 1<0«ETJ)S. (7)~(9)5fc 

Vi = 2Vr -(10) 
Vr = (Vibe-xVie)/(2-x) -(11) 10 

fc*£U 

x=(«/9e)/(>9ee) -(12) 
i^-Ca<±^VyhS5-0K7O<7)57-it ( 1 1 : 
l2=a : 1 ) T-fcS. ^fcrQ64tQ65^S8t* i H-<7) 
*§£»ia=lT-*£. >3BE^/3B^/?>tf 
Vr=Vteb-Vib - (13) 

t%&. -r%b*>, »P«EV R i: LTEEMOSfcE 

dV R /dT=(l/(2-x)) ■ (dViEE/dT) 

-(x/(2-x)) • (dViE/dT)- 
tfc* 5 oTdViEE/dT=x • dViE/dTfc&SJ: 
9fc$5-ifca£^5&-fMf. ®i«tt<7)ia«te?Fttd 
VR/dT=0(CT^S. 

[0043] ^ffiCffl^SMOSFETcOf-A- 

«t^ficOffi<7)|lI^T*f-V 1 *i m&gcOM O S F E 
T#m^tiXWzklXi>. fflSSTJi^itiOt* 
V\ fcfci.(f5^mia±^-v^l^)MOSFETJ 
( 7 ) ~ ( 9 ) 5tCt±fg#?)*:tf>. ft 

[0044] 01 (a), (b), (c) 0>®WWi*»l 
«E£#6£«><0MOSFET • Qei—QeatfVN'-y^y 

Sc^tS^r&l^tCLTtiV^ L*>U MOSF 40 

5W, *coi^££tt6fc^ctty-xC^L;«> 

[004 5] C:ClT*%B8tCfflV»«.*V^h57-lHl89 
fcowcffiMLTiK. 01 

(a) <OlQfcffleffl^ftT^S2(IOMOSFET^ 
fcjft*HRfclR6*VfirV>. fcfcxfef, 01 (b) 

(c) <r)®&X'i>£\\ Z.tlt>cO®mi*tL?tltiA3 

-m. *y < W >wt^omxitohiix^h®&,X' 



vr^a^oicvi (=2v R ) ^&mms.ttxm 
[0041] z<rmtmm&®n<vm\$. mim. 

XmHzlfr^X M O s F E T<7M&£&*:& z t &m 

Viee^2Vie, -$ts:h*> Vibe -Vie SVisTJ> 
*U£J:V*. L^^ffimjEUVTEE-ViEJit^tCJt^T 
'h$< (fcfc*.(fO. 7VT£. f-Y*/l^S<0^fitt 

[0042] *^HH(c J: 6 @»T(± L § v M9&(0&& 
«cffttdVi/dTOH^/h$<-C^S«7)T, jSJStC 

ia£tfet¥1££*£ <-tl»WdS ?-ita SrtSlFtixfcrj: 
v\ iWc^^SrlSBfrf*. (11) 5$£i&«TtJ: 



(14) 

01 (a) <0#^y^$7-l2]S&•C 
TS^HtajWbWcSHW-ii^ 01 (b) 4fcti 
01 ( c ) WHIg&T-Ji-f-^-ftS*^^. 

^L'ybSv-HISfcLTfi. 01 (dJtcScTid 
S\ MOSFETtOj&^O^^JK-^b^V^^^ 

±fcUT01 (a) <O^Uyh5 5-I§ISfti&fflV^0S: 
*SlfT&6**. £itfc<>5StilWt:Hl (b ) ~ ( d) <n 
m*&mLXi>£^Zk\iWo iXi>^\ 
[0046] 08C*^6Om2<O*SfeM5:*-t. Z<7> 
Emmi (a) c0Qs3 5r«StR6tT5§^!tt>O-e 

[0047] 

Ii = (/8ee/2) • (Vi-Viee) 2 -(15) 
Ii = (j8e/2) - (Vi-Vr-Vib)* • •(16) 

l2=V B /R61 " (17) 

ztit><r>3;£<0. $.?~ita=i, jSEE^^Etttlh 

Vr=Vieb-Vib - (18) 

fc&Os ^HflEVRfcLTEEMOSfcEMOSi;^) 

[OO4 8]:**te01)<Of#gMi. EEMOStEMOS 
fc^L#V>tt«EtfOHSr, 01 (a) <7)t%££*)i>Z C 

(ohs<-e^s (EawwivK<5>/h$<-ci>«tv^) c: 

fc"CJ>S. -eofctf). MOSFET«0#ttSr^lt&C:i: 



(8) #182002-237186 
13 14 
fcL HSCi&U 9 1> MO S F ET^tfA^BBatf* * ^T^ltt* . y^E^^i. YVlvnyy 

i<.*©£»±0 1(a) OHS6^*i*St U V EVrct^*!^ . WcttLT^ilfll-m. Qsa 

[0049] 09 (a) tC*^BB{?)fl6^iaS0!IS-*-r. COFU'f ytlE<i2VaCtRfc*lT^4<7)T\ VddCJ* 

01(a) tf)HiS0||t offl^Ji, «Sg 1 1 fc 1 2 fc*>lt l/C i >)£S&5:a$mff£#l>- t h . 

Sr-^t:«o^(cj,s. 01 (a) v>%&\±. iivv [0051 1 09 ( b ) <m^wmtmt<vgsmx' 

h$7-HliS7 0* t fi«Iifc l2<5Difc£-£t;:ffioTV> hh. Zftlsl&Tli., 2W)WMOSti*t>fch*l\>'V 

Jbb\ :*3tS8WTtt2»^Uyh$7-@K7 1fcJ: hS5-lHlS&7 3A*l2fc 1 4 i: £-£Jt£«-^ 2ffl<0 

t^7 2*»m«t>r^ieS-r*. 4fl8C>N P?-^*/MVIOSFETa^|£6;#l^h $7-1185 7 

^*/|/M0SFET*>£j£6#l'yb$5-@»71 10 2#. 1 4 i: ( I i + 1 2 ) t 

( ZtU&ffi&ntlZ.?- VBThi ) I sfc IafcSr— 9 . 1 1 1 1 KOtttf-felz®fztlh . 
gjtKftofcHBlte. 2<1<OP^*;HWOSFET*» [0052] ZtitX-cgmfflli. vvffi.i,Nf-^*/W 

S>j££>#UyhS7-l2]f&7 2#l3i: ( Ii + la) i: MOSFET«L£^«mEM££*Pfc-f &®»T$>o 
5gitfcfi^>. -*i£J:9 lit l2fc<7)ifc#-56fc:# P^*;UMOSFET<DLM>ttmE£Sr. S 

ttktiZ. mm Ic0$7-Jt£l2 : Is = ^ftS- fct>T-£6. 01 0 ( a) . ( b ) CC-ecOff!) 

1:1. |Hl857 2«55-ifc^l3 : (I1+I2) = £frf. Q74f±g^L^MBmEVTp££roP^*>l' 

1 : 2b-fflH. Ii : 12=1 : lfc$:&. MOSFETC*>»). QjsttViF J: Otitic (JlTWt 

[ 0 0 5 0 ] ^JtW^BfSUU Qsi^KWy- V- @#*£vi) L^^tt«EViPB^}fo.Pf-fr^HVIO 

XiaSE* { {ie-S{C^Swi:T-*&. 01 (a) <m SFETT'&&. Q74 tQi3tf^-ttii>$mm&v$m 
tiffi&i. Q 6 2COHV-fy (/-K62) ^«ffii<I0r 20 1/0*6 dC02£Mft9£?. 
Vdd-|Vip| (Vip{±P^-r*/UWOSFETtf)L# [00 53] 

Ii= (0PS/2) • (-V 8 -Vih)» -(19) 
12= (/3p/2) • (Vr-V 3 -Vtp)i -(20) 
ZZX'V3\iS-Y63<?>nE~ fin. 8iliZtl?tlQ *>5. Ii : I»=l : K /3ps ^/9b t LTtttW* k . 
73. Q74<7)3>r^^VXfSSrC*6. Cl4.4>^j: 5SS 

Vr = Vip-Vtpe - (21) 

S^«ffiVHi:LTP^-v^;HV[OSFET<7) *[OO55]01O(b) fcl^SltPf-^l'MOSF 
L$»m9BE£tfftt>tl&. ETOL^v^fimEHSr^fc-rSHIBTA*. <r*ii 

[00 54] *%MfMB. PJgtf)««LL&3Bl£$:H&¥ 30 TcoHSfif^tcoffi^i. (lilf^SS) ?>i&££ 

£&*&ts<o£i&m'bz. ffi&cox 0 fc. spue* guwtcsi^^^i.. vvMj>**^7y<>f rx*^ 

f*6fc^MOSFET<^^?y-Mi*ft?:h.<0V 0@S5-Ci>r>fc. L*»U ^EUBTii. iWK6£l£5&t 

-xiztrntzztimtLw l*»u ht&<mmbiMMzmi^Kx\^h.wfej^a5z 

(OtmmmmSS-Clt. Nf-Y^MOSFE-rngK [II&7 6Ks£fT.6mgtIsfcL ±fcl/CfiSiR62 (MO 

£E*^aH-6fc. N-?-v*/l/MOSFETtf>L#Uffi^ >h 57-0157 2ti£tf7 5lz£->X%.t&. fcfc-i 

BiPgfcth. ZtltftLX. Pf-**/WMOSFET 0T. EJ8&7 2£>57-it£ Is : (Ii + Ii)=l: 

fiNJg^x;M^KJgj££il6?>t\ &MOSFET05 40 2. HI8&7 5«0S7-it$r Is : 1 2= 1 : 1 bii\t£* 

*v?y-h (•>*/!') SrV-xtr^-r^^ttcio li= 12= l5fc&&. 

mLWa^)cm^{:^^X 0 KrtSifc^T [0056] *0S5(i. m^^Sk^^^LX^h 

fZtltt. DRAM-C(±. P&nmiZWK * OX*. iDVy/MTAlr&omtZ.*)!*. T^XOte 

v7±^tfzmm&mi®&X'3&.Lt:m& cm f>o ^ tc i 6i6^wsa)*^-^ < . Ltztfixumm, 
-3vsig) ^s«K:Baiirr6w*^i-ej>6. L*>t a^^o^A^t^t^a^^s. 
zemsm&ii. n&mm&crmb*?** vommz [ o o 5 7 ] *)\,y>u tx)t£<?)®&x'\&. & 

Z^mmmES&X'li. Nf-v-^;UMOSFETC0L% X3bh. ^ki.<f09 (a) O08Sf»i. Mi L<«V£3! 



( 

1 5 

^<0fc^y-K6 3W€ffiV3 = 2VH. S-V64 
OSflEV^VoD- | Vip | TS)h. L*»U Ztdm 
{Ct>Ii=l2 = 0fcl^5££#fc r K ccot#v 3 = 
o. v 4 =Vdd. vr=ot&6. tIB#«r0>$j£j6fc: 
PBSOfcKCfcHi. £±£1*01 1 fcr^-T J: 3 ^det&lil 
K7 7£ttf-ttUfJ:^. Pf-v*/WWOSFET • 
Q75. QTBfeit/gSiRea ( MOSFETlCkoTSSt 
L?i>J:W LT^S. 08S* s aiL< 

&^£5&£fc*>i>fc§«V3 = 0-CEEMOS - Q77& 
^ffltt^TJ)!*^^. y-F6 0#«S5SC«J:^T3t 

SE£±#£ii\ HIIS$'Sit<^v^^r>^Biaj$ 

itfvwtmtxQii y-h*6 0t7) 

«E*<T*<& . -T S fc Q7 a I^NTjHflgt:*: 0 „ 3Pfc« 
E8£0B*f^i!ifffctil^&a:3£< £6. 
[0 0 58] #^£DRAM£jfflflU:p|£^ 

•r. ai2<i. j>«*yrw— ^am^HEVcciot 

flS^rt&mvL-el&ft *y*-/7°mE 
U5y?iH£W^DRAMO$J^-C&6. ftS?«EV 
l #!6^cJ;&^mE3l£lH]85£ 

18. 24i^mT>r^ 1 afcJ:tf7b{±Ay;7T. 3 
0ti'7-Kt8#ElHl8&. 2{i^ : E , J-fe;HVice^fc:E 
jflLfc-x^yTi'-. 3 3{i-fe>-xr^r. 3i{i-7- 

[00 59] mbT>72 4k2®<7>miiRii, R 
J^C^'JTl'-OiWFtEVB' ^ff&Jtft^lsJK 
[0060] 

Vb' =((Rii+Rj2)/(R22)) • Vb - (22) 
VafcL ffij&9,fcd£FET<9L#^ffimEM££»£i: 

J:-oTVbA>^Vb' •^l^^tfoTV^. 

Vr = 1 V, Va' = 3V&£>fcf s Rji : R» = 2 : 1 k 

■ftUf£\.\ it:. R2ifcR22£*T£KLT» V B ' <r> 

[0061]M'y7r7at>itX7b{i, Vb' Ott85 
81!lflg^&S*S!t^IsI»TS>&. A' 7 77li MO 

sfet • Q 2 i~Q24fcm«agij5*^j£&£»r>'r 

t. MOSFET • Q26tmSSgl27*»4>«StK*aC 
JoTfMSiVtV^. =5rfc» 7b<7tf8j£tt7 afcPH 

SA^m&TvrOA^^ -r - K^'y 9#ts*frr>X^ 
h<DX. ttj^VLi, VL2^mffA I A^«JEV H ' iCjiK 
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i&tyj^^^-aj^vti , vi,2£*§s.rfc#T£&. v 
nMSjk^ x )T^~<r)mms. (.r-TUVLi) x") 

£. **)*:*>(;:, <7-FH#ElHl8&3 0£l&tf-C;&S. 
-ecOfeWC 7-F»#E083O£lfc{ft£>&. fcfc' 
U 3 0om®»±, ^3P«jiVcct{i^<rta«iiVt2 
rfc*. U^'o-C. y-FgUBitrfl^xttVi^Srg 

[ o o 6 2 ] ^mm^m^iix^h-^yx7yr3 

3fcL Pf-v^/HWOSFET • Qua, Qi26fcNf-f 
^MOSFET - Qi27. Qi28*»<»^4, M<OCM 

/^sfctBU^L-lcLTMOSFET • Qise. Qmfc 

r-^»c0fii(i<iVLit«J^^S. 
[0063] <MC #3£9J£ D R AM(C2W Lfcffitf)^ 
M^JSrJS^-rS. 01 3{i*^332rafflL7t: 1 6Mt'y 
F D R A MO 05512, 014»±?-y:rrtW r^N0, 

01 5Ji«EU5'y^l 3£>PSBW7'>h0T-;&6. 
Mr^fHfctiuTtt. -awig 

{i^^EUTV-, 3 l«7-HK5-fA, 32{io»>f' 
33i±-tyxryy. 34HT-9&-7V1-* 
) — 3 5<i7 ; -;5'«SaSRlsI8&. 3 6LfcJ:tA3 6 

RJiX'f -/f-taa. 3 7{±^7Ar3-r. 38<i^^f 
y7X7\ 3 9tif-?lll*^7r. 4 0«t--^A 
7JA'-/7r. 41{i»ii*til». 4 2lio>)7KWA* 
•/7T. 4 3J±*7ATKWXA-/7r, 4 4(i^-f5 

v^f^niiB. 4 5^yxTyrmmm^mm^. 
46&y-mw±mi®®. 47a?-fi&T»+* 
-s«rattB». 4 8t±a«sff^iiiKTj)S. m 

EU 5 y ^SKl 3<0+O6J±*l&B^Cj:6*^«E^ 
£085. 6atimES^0K. 7a, 7b. 7ctiS» 
) 4a, 4b, 4 c JigftfeVss £0^>r -f >^ •/ 

f\ 5 a, 5bl£fc&W%MEVczCO#yT4 y?Kv 

Yx-foh. ^mEf&£[ijft6iitt&miimEvcc 

^f{±5V) {c*fLTgc^^itfc«EV a (iiT(± 
1.1V) zmiL. tBES«6al±afilV!' 

(^^•c<i3.3v) usse-rs. ta&nisstt. v R - ^ 
ttfc. ^^yr^-fflom^EVLu mm%>m<r> 

%mM&Vu*%&th. Z<7)MXli. Vli, Vta<r)« 
El"</W±. fct>tC3.3V-CJ>i,. 
[0064] *HS£M<7)^ 1 vmffli. ^fflBSSttm 
0 EU5 y^lelK^afflU^fcTS)*. Vul245fcJ: 
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tf4 7C. Vl 2 {±3 2, 3 7, 38, 4 0, 41, 4 
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2, 43. 44, 46, 4 8(c-Wefi«&3iti>. T XimBSmmm<r>WM&. d<r-Ctt5b*>£>EfgL 

SEVLitL<tiVt:TlW^-ri.. JUi2!I!8&£ifl-3m «fcv\ 

SSEVcc i •) t>fi^5gfc$*ifcmEVu TftfliS-* [00681 0{c<£*bT vvfrv^ r-^ttTJ 

ki 3£^&^r»+*fciiffiU:£fc-efc*. i mmspF) ttmmzti&t:#>. im 

grfcS*. [00691 OT. «0«*0*«t=o^"C»IBCR9l 

[00661 i^mmm<n^3<rmmi. tmst&n-fim -ts. 

tc*s . mwwB&m&iiZVWEsmsmm i o o 7 0 1 t-r . s^mEfs±ni?&6 towta* 

fcL-ca. »ffl^«vvgj«!Egi8^^&. <Rfci, aas mmmE&mmt lt<±. si (a) ~ (<n . 

0S&ffifcLt:»i«tfiffi£9a*5J:tf'9b£m{t&. *L 08--01 UZTjkLtemmm^&ZktfTZl. Cl-I 

ffi^lUSSffl^yT-f^^'/VMa, 4 c fcliBQfcK <M3i, *MOSFETW<^y-Ml^mV 

-5 Tigil!!Eia±Cft£-r 6St£#. ffiKOmKCrJIS* ( a ) , ( b ) iDESST^ P *JHfl OSFET- 

SSEVu, ViitolsKMfiSab^ + trWXthh (a) , (b) ^^«^c9P^**/WVIOSFET$: 

k'-r^TWIlIBtS^Sr^^-Cs C<0EiS8lifii^ fflVtfUfJ:^. UHl 6 (a) teWT^hS. 01 6 

®< u t*r>m<7>mim&kitftmLx a< zttrnt ( b > ii»rffi0T-$>i> . 0+. 1 0 1 itPB<?>¥mtm 

L\\ *?)*tf>Wi, ^fyr-f Y#bmzl>X «L l 0 2liNW7x/k 1 0 3UN+J6IML 1 0 

&<otfttt>a&utt(. *yf< y^-jr Ko^eifc 7(*p+ttRji. io4ttT>rvi'->'s>'jfl*>sio 

v». £*u Httivl/CWfctuP* ^t'JTi—fflcog 30 JS. 1 l3«JII3?gg§L lOS&EJgS. 115&& 

mmt. mw8ikiiftmixti<zb&m£H\ tut. 1 1 w^ytthiixbh. v-xtmm m 

dram-to. *>xT>rtfmmmz azwnp+mim) tN^^uttK e&ji 1 ost 

ff 3 fc s . *s<ot-^« ( -e^aias^tHs^P x ->ximztix^h . ^^^a 10(a), 

F) #m#f&ffiM2ti. ««fi«8C±#^^%£ (b) coHlJ80<oy-F66^1BS-tS. ^cOflBUiii 

•thfrhX-b*. ftoCMOSrn-fc^TfW^k^SS. H17 

[00671 *HJS^«^4 <7>*IS&L ®8sffi*l0)3f8; ( a ) , ( b ) ti. x/PStZS^C Lfc^T-&£ . 

SMWSWEVccfflOjJJyf-f y^-yFtt. H+, 1 1 lBNj009>K. 1 1 2{iPJ^) , 7x;l'Tfc 

(t&. ^ ; euru-ffl08!i!ll£l857a(±5at:. ^ffilsl ;H 1 2tf>mft£@3£ (fcfci-lfSW) -rS^ktcJ: 

i5ffl(7)®a!llHlK7b, 7c{i5bCC-e:h.'emS«LTffi 40 9. ^1 1 lfcMOSFET<D>K.y;?* i -M0 2fc 

StS. diifciO. «2§SE1 Oa, l0bT'W«E *^SWfcy-^H$fL&. UttfoT, Ztii><r)ffi<7> 

&T*i$tfX'Zh. t>*>?>A,z<?ME&T4H±mm m&&*ftit: : ?m&m±x'* . m&nmm?> 

KXmm-hXoiz^X^iiP. KT^*>f)fc* ^#$r(Jff^tc^<-fS^tA«r^l». ^-fc. S«l 

^v^t®iKL^^<^0. rt^«®f|EVLifcL<« 1 K±Jtfciif^maiVcc{c««tix{f<l:o. COfll 

Vi2COfiFF?rffi<-i:* 5 *>'&. iit$rR6<'fc»Wi. * Ilii^CMOS7n*X(:>>i;«t 

mmnXo^ ffiSlOa, 10bco-fyt-/^ -<>jilnrtS^tTf^l.^h^T&. ikiJWffia^h-C 

-mtT#>T < yyt^v VZWHZ&fttXMi.. ±j&(7) [OO71101 (a)-(d).18.19(a), 

tmnwrst mm . mimfrth t z tzmihrn^iz ( b ) m 1 1 wesstw . n *;nvi o s f e t • q 

£~>xmmmg±£%&.tz>n : %tf* m^mmm 50 6ikQ6ikoi$^mmE£immw±t%z>. znt> 
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?)®B£JB^&J©&i±. 01 6 (a) . (b) £fc«0 £fflWCVvfccOfc*fU 01 8CO0S5T{±MOSFET 

17(a). (b) izts^xmw&z&tLtts&tou s-jf^vcws. \m<?>mgmfcziB8t?htzthizii. m 



(a)-(d).H8. H7(a), (bKHllft V>*?#l§$>*lS. fc*5U MO SFETSrfflV^ fc , 

fc£H&0»fc U Eg^£>}jl6]t>^-£-r6<0fr\ S ^ifr"^^** 5 * MOSFET^f-A-^HS • f- 

v>. fcfc*..*. y-X- YV4>fflmh?)3>?9\- 10 hS:y-Xfcrg^LT2l«mfitSitK7)^S5rl5lSL. § 

7Lc0SSfiT^^^-t-r6-fc^J: , 3- fcf![JW£$t<»& ££L£vMIS£«tf &o£#fcjii2^,-Cbi-X£OflJ 

CI ^*/UD*r&]£ Wm&mR-thZttzZ.*) . «*T^6. CIO 

6. S£4>&<-f&fctf>, 01 6 ( a ) , <b)££«:01 

[0073] ijCtC. m^J&lHl8&6a£-?Vvtj£'<.&. 7(a). ( b ) G&lt:18&l£? IZbtmt t\>\ 

mEsmmB&ry-f&tfiWiZmi st^-r. 0+. 24 [oo78i^mffVR, v R - wjgHPWj. tmtco 

lfQ*9»iPf-v^nwosFET, F*~F7litA-X dftfcL Vr, v r ' <r>mffiW0izn?h4 ytWy 

^fit-iaa-r&iiffewi^ss. 037. 03 x£ffi«$tf. sjg&^5-^^*x$-ttS3t«>T'j> 
9(a) -eittBgsitswe, ztizmt-ttii£. -mm 20 s. m:. 01 5^X0^ v R - oiasi 2 a^t* 

S*0«ffVR' £jfc4rf SB&To-fcX&fc'fc: WiWE££5E<tf* (8fi£R&ik-r&) Si*t*)&. £ 

V 5 i':/) IfflffiX-bZ. [0079] KKIIIS&7 a. 7 bte. -Ht-filVR ' *» 

[0074] S»ii®S24<?)A*5S ; F<0-*"Wi. V ^.mSSIBIillt^O^^V^IBEVLi . VL2£fEI>. ZV>V 

R#7Jj$*U flfctrWiVg' $-MOSFETQ«4~Q47 Li . VliS*, £>£V>«;W'Xf&£|I]S&l 4 CD* d&V 

fc£tfQ39~Q4 2CioT##JL*:lBEV I r tffflBS L2^«jgfc LTi^SIIIROHiA <**>*EfcVS/Wi 

*lTV*4. 240JiilS$*H-^^V^-rh.K. aj*m V L 2) «0SH1 6*>'Vr' <DEt8*>\ Vr' «12a 

EVr' \i<t&rc*i-ie>ii&. bimiXv&b. 1 7 a~l 7 c£*-f «t ffi® 
[0 0 7 5] Vr' =((Rti+Rtj)/Rt2) • Vr 30 SSD^gfiCcafctfLfc^l'-rT^I'*. 

-I-IT. Rn«Q44~Q47*>£j£SIII»£^fiSW£fiSi -T^mtW 1 ( 0 d B ) J: 0*«^2:@BttMRU 

fcA=5:W:fc$tf>8£i<i. Rt 2 |£Q39~Q42*»£j£S[b| l£V^Z<Xh^tf'J?%^t®mmtf*&&z% 

mm&m\<zmitM£Ltzt*<mimxhh. s. £*ifci».iM-sfc*>fcii. v R - fcasetosKc 

-XiSr^JBrrSCtCiORn. Ri2#£*>£<0-C\ V ci~Cc3 J: 0 9 C*\ . CatZftX 

b ' i fc**T$ 6 . Vr . Vr ' <om*£(I»i. U /P-Ttf)f < ( *: k Hi- 1 0 d B£l 

fflj&Oidfc-Hvefil. IV, 3.3VTS>S*»<b, t T) LXmiiS&\ 

A-x^OTfL^rv^^jiRn : Ri2=2 : i k ut*j [0080] zz?m^h**>^?nmmm?>--m 

<. V s >l.lV0)k%\±F*~~Fet:®m?&ZtlZ£ £02 0 (a). ( b ) liZ^t . 02 0(a) (iW T 

9Ri 2 £:*:£<U V B <l.lV<7)i:^ttF7Sr«Brr ^ h0. 02 0 ( b ) l±ffifB0Cifc&. 0t». 101{± 
«,rk(Cj:ORii^^<LT, V R ' immm>!>* 40 PJ^>^«t««l. 10 2«NJg<0^x;W. 10 3{±N 

§<ti-fiL : Sr^J:pfcPlli-t&-t* t- C^S. +mM. 1 04liT>f VV-ya^S iO s . 1 

[00 761 MOSFET- Q49fcitXQ 5 o«xXf^ 0 5«y- bJgliJ&, 1 0 6J±y-hfc^S#fef B ^'J 

-H<?5k^lcVR' =OVfc-f&7t:tf>eDt><7yCJ>&. T 3yt>L<«±^JB. 1 1 3l±Jligt£!i§L 1 08<iESl 

xh^-HCDk^tt^TBipVcc^l'K:*'). aj^J 1. 11 5li&mm. 1 1 6f±n>-^^ ML"Ci>&. 
Vr' ttOVtC^. a^fiOMOSdf^^^fcHtid^ ^ 

[OO77]018^trtES8ti, *iffifilFm4 10 -h»feglS^»i$^, y-Yl 0 6k»««Bil 0 2 

04 3 7^tfBtt$ixTV^H]8SClfc^T, a«£0MO - a fc<0f§C$f£$il& . ^A-^^^iffiSKi: fC»^y 
sro*XT#oJt^cO I S : tffl«#/l^v%tv^fJ* -h*g$IS£fflvv7;u67t#>i::, ik$m>^WfiX^k£tc 

ithh. ?%h*>. immk.wmztix^hmx' ®wumw^n&<?>ifim.X'h&. tzt-L. msnu 
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6fc»£L£v^mE(77-/hAyFmE)#aTj> ^<-T5^»K:, 4>\' , 4>i' . fa' £-T^-CS1t 

-xpwmEtffflsazti&frzo). zowmmmmt -mmEv™&£vmimi£v B Bzm.-t?><7)tzm^ 

**J:tfI!iiS<o«.Ifrci>&tf>\ Cit^{±t^-mt>ii«o ttftfi-^r . fa' . tiJ:mf-i^TE<7) 

CMOS7*D-tXt:-g-inToSIg-CJ>S. Lfctfo ftU'<;l/5rVL2'C5r<TVcct LTV^O(i. P^-v* 

\\ [0 08 3]i3»r7a{;7biUL W3Smmitf 

[0081] WBS&7 a . 7 bO-||31#&£02 1 <&(ttU£&*>&^. U tfifttm'BUOi: # . 7 

(a) Kjjrf. 0f> 21UmjfflS&TS>'). MOS at 7 b (ScW-SK^P F ) t<S?g*5:ffii& 

FET • Q21--Q25 2 2«tt5*S-Cfc'). M -Th^PhtifityX-hh. 1§£7afct, •b^r^T 

osfet • Q26~Q27*><o^. CLiis»&iii8&<?>* #ii«@i&tws t s , #aox-^^Kiit^fm 

if (^UTV-iL^iESaisIK) fcSHffiWfcloo tf££>$rv\ r-:*tS 1 0. 3 p 

^as-^-c^l*: mmwM2 i<r)2® f. ^(ci&f^rs-ty^ryr^srs 1 9 2t-rs 

nxumvyo -uizummEVi- **a*s fc . -^^m±2 5 0 0 p Fict>&&. 7 

it. <fi*(c«tti*SA^VLi (Vl2) tfrl^SfrC^ a. 7 bOSWjMOSFET • Qisb LX\i. tzbUf 

h. Lttifi^X, ^cOBKiiVLi (Vl2)#Vr' (CjI 20 T-*r*tm/^*)V&tf3 0 0 0^m/l . 2um& 

ffit&£o£MftS-h. 23<±21, 22*^SJ§31 Jg<9t<0$rfflV^. 7 cfct »Jtf8fi#3Bc0fc£fc 

TJ>S. MOSFET • Che-QsoU:. ia!l[fiI8SA^KS WT\ *^tt:>JMOSFETt±l 0 Ojum/l .2,um 

Vf-Ah^-Vnt #£Vli (Vl 2 ) ' [0 084] jg^Isll&l 5fcL Vu t Vl2 t COSffiHA* 

S>fi:tbX'fo&. -r%h*>. ^tt«®Ot#ttf-xb« ^#<^0"t#' ; 3:^J:^^-ri.3t46Wt>cO'CJ>S. V12 

li (vl2) am* w-r>x&£h. tit. zcnt* h. zcrm&<r>-mzm2 2i l z5fit. 0<t»» Qi. Q2, 

»iQ 25 . Q27* f ^^ittffifc: : &Sfctf>. ®S&tf>*f»S:fi 30 Q 5 »iN^^;nwosFET. Q^iPf-^HWOS 

* £ fl£$$ft.&. -fX^-FOfc^te. TE#VccK FETT*>£. N^-**/MVIOSFET<0L£VMi®E 

MZ%*). QeOy-h^W^fc^Os VcctfSJg £Vmfc-t£fc. QittVu - Vi 2 >VTN<7)i Q2 

JfcfiSiU.. ffi»E8&7cco-§8£frifc?:021 (b) «iVi2-VLi>VTij(Ot#tc-?-it-fix«iH-5. L^* 5 

<0fiffi«<IHI!Ki7 b<7)-eilT«fflT# t (7bfc7c WK#A*£*t.TV>S . Vn t Vl2 t eo^ 

*Ht0»{iSttTW6rV^ R6ih-tSOH^T'ibl.. Qi, Q2. QsWftll>n 

[0082J fj^id(C. 83&lHl»7aliVi.i£\ 7 ^a<0*^-Cfc3y^^yx<Olfc«W/h$^MOSF 

bfc7ctttVi2 5r^-r*fe^lEl»TfcS. ««« 40 ET • QriiWaLTV*. ufUi. fci:itf^^'J*« 

mx-\t. 7 c\i%tzffl&tzti. 7at 7b»4^*'j*« #«tt®cs>sia^, vu =vl2 t'tsaw^m^-r. 

»tm»iS^t^<OA?gttlT:S*l«.. f<0fc». Stt-lbft [0085] **D7U-2rtfc<±. MOSFETQ 

^3' JiSfclVccP^K ^1' fc<^2' ttt^^'JW i2it^<>'^Ci22*^jSci., V%i?t9>Sl YvWX 

S>-/<OpJi{±^tC«->rVcc ^ • l^^^r^f-t-S-y^^tU-fc/HWCij^ 

l^Wc^*. -r^ht-H^fc^tt. *r , *2' . V-KlSWLifcr-^DLjfcO^tffia^iiT^ 

^3' itr^XteUKjUiztc*). x^hfi^-TE^Vcc S. 0W±y-FIS«i2*. x-^JKiUtLA^LT 

ZtM. J1-g5SS«E^II«9«niLT. ^tUCD >-^Ci22iO-«gPL (TU-M tiiSaS«8E[tc«^-f- 
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7J/n*», 7 r 4 0 . §ji*08&4 1 Sr^-LTASiJ^IStCiS 



[0 0 86] V-Hh'7-fA3ia. D>)f3-^3 2 JK#i, Sfctc^-^aWSHBS 5. t-*IS£jIL 

ht. xmm&t. 7-MME***y7i'-«>» ac, 38. 40,4 um&wmE.vi2xm#it 

fWE(^^TiiVLi=3.3v) «kots<-ri.. o x. mg&h<»i&&tmi&vg%.itzm^x^&. r- 

All. ^ ; e'J-b/K0#««ES:*^<T^5C:fCft •CfiTTLay/^y^) <DtS£±. ^«3lWEVcc 

& . %<r>tz#>. v- mw&mi®M4 6 rff t>tuzm ( = 5 v> riw^ftT <, * . 

EVch (Vch>Vu) £^£*lfc7-FISlCfti&-f [0092] 0^7^^7 774 2, /jyJ^TVU 
S. 10 X/\'77r43tt, ftUTYUxm^AtgVX. Zti 

[0 0 87] *VXTVr33\$. x-*liJ:<0$t*fi fjxn-)f3-/3 2, ^5Af3-^3 7t7KW 

#£ti©$-Sfctf><Z>III»-CfcD. N^v*/HMOSFE la^ft*&-tSHIS8-Ci>S. 9 4 5 ^f£fell]l&4 4 
T Qm, Qi26*>^/K&7'J-y7-70*/rfc. P^-P fllSSHWfl^/R A S . /CAS. /WEJSIt 

*/|/M OSFETQuT, Qi 28 *>4>j£& 7 'J -y T7 a -y T . * =E U WHrf^*C^S=S:^ -f 5 HI 
7*fc«fcoTfl}£$irt^l>. t^7y7IJ«sJSl/ £*i$>«0IIIBtK rt&fgigtSET-VuTirf* 

'OP. /^s^fiK/UfcLTMOSFETQiss. Qi S*T, imm)<?te&bWE<n>&&fckmr>X^h . 

3i$mm#Btz-thzkKLX->x. f&atziih. 10 0 93) v-mmsm.m4 6\i. mmozo 

[0088] r-*ll7*'J?-*-i'TsJ»3 4ti. **y V-K&mEVcH (ZZX\im5V) fr|&£-f6lHl 

^-5^«><0E1I»-CJ>S. 7*y^r-jW*p*lS«ra 20 . T-^t87'J^A—> J €E^lsl8S4 7 

•tS^ttCio-C. MOSFETQi29~Qi3i*^a« x-^S7'J^^-x«£EV P ) (ZZTiil . 6 5 

IKS 1 ?. T-*HDLj/DLjWmffitiVpfcm< V) £f&£-f£[sJBT;fc&. S&WE5S&I5IB4 8ti. 

T-9®.TV1-*- : ymBN?\iW£.0M ^fl^fclTOirf 6*EV B b (ZZXU-2V) 

ET«t^**s ^-?&3E^m^£ffi$-rS§££*^ £-r6[3BT-J>6. £*iA*>0B«>*«i. VccTiiS: 

ii. **UTl'-0>lWWE0>l/2. ^fc*>VL2/ <. $5&fc£*i*:VLi i L<»iVi.2T-*>6. -e<7)fctf>, 

[0089] x-?8SiRHIB3 5fcL HyAr^-9 hi. 

3 7coaj7J*vs?rS«tT. SftSitfcr-^llttfcMO [0 0 94] <WC. £<0DRAM<0MaiL?)*§£<0l!lf£ 
SFET-Qm. Qi33$:»LTAffi7J*tI/0, /I S2 3«IMP^H?r#BgL.^* s ^W-f *. 

/OfcaaWftHBT**. *Sifi|MT-*i. *5Af3 30 [0 0 9 5 ] ^SttBK/RAS . /CASfc ifcftU 
-r3 7<i3St:Hi^'»7EaL. -e<Ott7J**sS:«»co <0fc£li. ^*ttry**-5W*pfcJ:tf 

r-^SSRlHlffi(c;*ffi-tSi:^d, v^S^JJ-fJr x-f «rf^I#*sm. ^siutfi t>te&K>M =Vl2) 

[00 90] *getfcWCtt. •t>xry7 , 3 3. tBTJttl/O, /l/Ot,Vptr'Jf-^-v?^TV% 

87yf-Y->-'iiiB34. ^-^iasiRiiiBssfcfcs * (ciii-twryf-Y-i^iffiiiHi 3{c«jrc3*i-o* 

y x 7F l/Otmftih^%3:WmLX\->h. Zti fm<r>o*>. <t>3' ff&.tfmww (=Vcc) . 4>\' , 

a. 33. 34. 3 5£^^?^^^&<Ifc^cJ: , ?. <*2- xmxs^xhh. l^-^t, ?itotj<t)/Jns 

^5rfiJtT-SO{C*^A&. -ew^«>. *±VTU 40 V^#«^fflc7)rai[5I857c^*i?Sttfl:$flTi>'5. - 

-t33. 34, 35k<0fffc. X^f y^Hi#*sBt4J <i(cj:oTrtg?«jB«EVL2(7)K;l^ i «^$iiTV% 

V3 6RMWtfe*i"C^*. ilTvM,. «S[iaSll7J* J A#v^m'Sm7JtA§^7 

[009 1 1 *4 ^T^rSS. r-^itJ7J^y7T3 a, 7 b<i|NStt*tli-C*S. CI ^TS^fctCj: 0. # 

9. T-^A7JA*.y7r4 0. §j£*[IIffi4 1fcL r- »^<0?l»l7J?:©*f k*5T^S. 
^cOAaJTJ^^mffi-CfcS. Hffi KW&Sli. [0096] /RAS*<ffi^Hci:S t . ^1*^21111 

XTV73 3^7 y^arv^T-^* 5 , AJflTJ^. 88ffl^ffi»HI!l«ttfl:ft-^*2 ' (=Vcc ) 

r-^asTjss^DontjcaiTj^ii-s.. -ftsn, v L 2^«5Sfc txfhitt &® : 2mmz*mi& 
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( = ov) tc^rO. gRZhfut^vru-MnxJ ' rwlM^ttitli*^/RAS^P'<jucKSi:r. 

»/-HI^ (02 3<O*&£te<£sHi) ttVcHK/PiT^ <&/RASifc«/CASj!)^</MC&&fc£ 

E$*U K*tfiI<0>U -y^m^- (02 3(0^-ti tc. WnSU^C^S. 0 . 

*sBa)liOVfc$rl.. *sHL$r#Et-|>Oli s ifcOj::? a. 7bTiBK$ft6«7^ffi$* { ^T-§S. 

^*tc«tS. -fe^xryr<omE»l<if^<oJ: dtc [0102] WJJi9§W:J: *XM#!ltcJ:*Uf . 

VtiTfcS* 5 , </.seLO^I^Vtif&Si:. t-9 f/'J-ya >J&OFET£fflWf . xynyxxyh 

;K0S8«EtVLj-ViNfc:fiTLTLi5 (VmttN ?6£[IIB£ftl> xywx* y hjg^F 

f-^HMOSFET • Qm, Qm^LS^ttm ETWti&W&Z&ih z tiirru-^a yjgfcxy 
E) . ^sei^E-r&^fctcioTw^BSiL. ^ 10 ^yx^y hj^FETc'ygttfc-g-tfS.r t «t 9t>&§ 

tu-t/pco^mE^Cft-rscifc^-css. x-hh&t>. m&£ , )i>£&&gm'W±t:'&z>zttfX' 

[0097] ifcC. O^T 7 r4 2tiXVv *h. Itztf-oX. fckitfifa^tULS IOllE 

?Tn-y32#IWFt.&fc, l#<0V-F8lWLi# 'JS-/^(CjifflL^^. iOS^5rrt^«jS«E^^ 

*^*^^-^Slfc:m#S#*^til$n. -f-^tta [0103] CSS2 ^;t~T) WT. 0B£#5Il/C# 

«(a*^<tT-5. HI 80iJfmJg{±. ^t'J-b/m %BBom2<7)^;P-T«0|ISfi^Sritt H ^r&. j^t^s^ 

*Ax*{cfc^>M>?Smti (^Vn ) *^»$tlTV^ "TO. ±fc LT#i^£MOS81ifej:&¥3Sttggfc 

[0098] •feyxr>'7-co»^c5fe4-?T. ^=e'jr 20 afflTSs. fl-gprnasmEfciyrtSfltaittEtt 

Vcc) CiftfciO. S1SIHIK7 atfSttftd 5yy^^wffitt^ir^ffik:-ri.ii:fc:j:-5-C*^*>* 

tt. vli ^masti: LT»fw&-fe vxr vrmm^ m%?z *> . 

£[I|»4 5fc;^ffiiHSteT*S&£dK&£. * [0104] m20^-Tcoa«fcg:SriKBJ-r 

siffil"<jV ( = Vu) s /^sitflSKA- ( = 0V) (C S. 

.rflfcj: 1 ). MOSFET- Qi36, Qi37*^ji [ 0 1 0 5 ] E24fc*fQS0«£^'f . H4>. VLtfS 

ttSfc&O. *sAi»ti5rQi3sitLTJS%§it. *s»r(i EU S -y^EKTifeD . ^«aS«EVcc*^rtH5«® 

Qi37$-aLrvi.i(c^$*ii». ztazx-ox. f- sevu~vl3 (iut. v L i (i = i. 2, 3) ttr 

?ISD L3/D UE!^/JvfcmftM#iaiB£*U ~fj Wfflti ) &%&th . «EU 5 »/ ^ESSV L»i, 
(02 3W^JiDLj) £Vu£. flfcfr (02 3»i/ 30 mEffc£®8&VR fcl81&[5I8&Bi~B3 (OTBi ( i = 

DLj)li0V^6. 1. 2, 3) tLXmSth) £$«Ef££ 

[ 0 0 9 9 ] /C A S t . ijy&T F EHfcVRfi. ^ffigmEVcc-'fcfiJSCJ: S^fil*^^ 

^<77r4 3. a^A-ra-^TjWftffU 1* ^S^ttEV R £fteU SMlEISSBi ( Bi~B 3 ) 

*>r-:?ilS#3glRS*iS. -IfiKJ: 1 ^ ■f-*8BiJttt fcL. V R S:t,i:{c«Si£^l!rtig7J<^:#v^®BEVLi$r%± 

^*is*«s^i/ (=vl2> T-fmmmm -rs. ««[ais5Bi{i. ffiwm&isAi tmmmw 

35£MLXT ! -?m i *Jiil)mzimZtl&. Ci ( i = 1 . 2 . 3 ) Zi-Za^. ®E'J 

-f>Ty7"38. T-^aJA^-/7r3 9S-^L-C, t •eil-e r *lVu~Vi.3Sr^lfc t"CiW^-S. <^i — 

[0 1 OOl/RASjt^V^WcM&i:. 4"f7— F 40 /fi^TfeS. ' ~tf>3' (±. *tl?tl<f>i~-<f>3tzm 

0s bb i tetf1t<r>\s'^Vkzm$sth . tfJTU-mn [0 1 06] *mm<ry&l<V®®.li* HEU S 

SSKllilffiiSttitft^! ' {idi-CfiK/W ( = 0V) BO*#fc5rSrtaisIK?rZi-Z3 03<i(7)*i'JL, Z 

t:^ o % sauig{»7 aa^ftse#sfc:$:&. ? *>(c. / acKfrmEu $ » ^muswosEiiEgst, bi~b 3 o 

ftfi^0 2 ' tfiU^l, ( = 0V) (c^rO, ffi«J@»7 S. ^^artWIIIffiWi, gfii. 

[0101] BLL^W^W^^i: 3 11611IS8 ifffi^T^a ■ ^a^t<^^t#iS. LA>i . -fft^ 
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■nig. znmiffl^iKvmmmtizvfflsiM 

<7)$mz£fc£-t iz\k&x$&. 

[oio7] fmm&Mtmffiit lt<±, mt\rm. 

toio8]® gfcttjusf b^mmkizm-th 

[0109]® fffi<Kk*Z dlBHIg) ci^-ct 

to hoi® mwomttfj i>-/££-ox#mt 
sum. 

[oiii]© mw^m^i-yyrimmm.miz 

[0112] VMft&mzi. -5T4HRILfci&&fcL <m 

[oii3] *mtm<»&2<7Mm±. zmmmmi 

Hs^tf*i' zm^t. 4>i' tz£->xtimm$ 
m<rm^- vnzffls LtMi&z-th z\ t h . z\ 

tHzXO. ®lzmmm<r)Mfti ! £%.£-t?>ZktfT$ 

h. 

t o 1 1 4 1 ^mmx-ii. jynnsszi-zaco 

i6fWEVii~VL3<0U's/Ptif ^T^U^fc LX^ 

a*VR$-rariHis§Bi~B3-^a(c:flEfflL-c^s. % 
mmizi-oxmimEipm^h^ii. ®25<r>£o 
tzmmmE5mMmmL®m.mui$£\.\ t>&w$m 
mms-mmm* i v&ft ixaz „ smiisisbi- 

[ o i i 5 ] 02 6 £&$m<omco$m&i£tf??. *m 
vmnmmt. *wiii»zi<aiwt^-F£»jsi.-as 

utcii-efi-etu zi^sm^cRmfc^sy^ft-f 

Bn, BwOtftftVm, Vti2«3^>0— 
*SW?»«J*lT. fmZxtZ&teZtlh. <t>\' ifi& 

uawti-fkSfu *4 -/rsmtvinrntzimisti 

h. <i>i' A^'OK /<t>\' WMUKjUnkZ 
it. Buifttm.1t. Bi2#YSttfl:$*U X>fyfSW 



li, Bi i<r> o *><o— ^rfcWfi<tl2l8SZi tc^a^Sfl: 
mtzbi. 

[oii6] ®24<7)wmx'\t. m<rmi)£ttm 

tz£->xm#>X*;Z<$t{LL. &%hW%&<V$3lti 

x-$> h . zmmmt i rxnwt*.- mm cmmx 

z k wmmiz$>& k$kx. imtzxz zrnmsm 

mmmtzh&kZfc. Buitzifimmmtzb&k 
ztz*ti?tvg5z.cmfct&£ofc. ffimmm&tixv 

[oii7] wmmxii. miztvz^imm)®® 

2D m^ii^^mbmmtx^f -/wzz^xmmz 
tihfrhxhh. l*u 

immmizLxa<f}is t m.L\.\ ttz. v*iz 
x-ixmisisfrDiiijj&mwtx^&tf. bnmw 
itmamok ztzzn&MtftJ w—yynztzh 

XolzmtLXiilW. XA ~>*\&r%X'hh. 

[oils] m24<7>msmx'te. fmmmmwx 

fc*^s. ®2nzz\ti&m±t&~n&£7*t. ®# 
co^. ^©fcii^giiiiisj- 2 mizftm ifzf&&tzi 

±^2fliC0N^A-^/HWOSh7V> ? X5'Qi. Qz(Cj: 

^VlBfc-r^t. Ql{±VLl-VL2>VtH«0t#C Q2 

liVi2-Vu>VTHCOfc#tc:^-ri^3i-f LTt** 
ot. ViikVizkVfflcrmt^teVznlMitWzti 

40 [0119] rtS?«iS«E^±^^-ri.^ffi(i. 02 
7&Fl,fzt<7)kMe>ii%:\i\ 028 (a) ~ (e) iz 
^KiWm^Kt. ftt>#*€^r*S<±, H0 (a) % 

^L(e)ff)£o£. gMbzwmmmizmxt** 

*S^cJ:-5T«^-ri.^ft-CJ)S. n® (d) a. 
0 2 7 fc R«C rtg?«gmBE^O«{iM* J -Sffi^ jgg 

i^xoiz-rh-mx-hh. zzxit. mosh^y 

ukVukc?>ffl<7MtiLm±. yjjr-vmygs&ft 
tzwtt>ti&. isi0(e) i± s mw&Am.mznz-mi' 

50 ^fc^rSfi^WKSrfflor, Vu fcVL2fc£«gH-6 
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H&Chi,. Ztilimt. %$iV\.\kV\.ib<r>$±')<r> T^h. Ztlt><?>&ii. f lW^S^-'^t 

thnizmrzht. hhhA,. 027fcJ:tf028 fctt, 1 2dB/oc fpflETU*W>4jft (ZZX\if 

(a) -(e) <r)o*>^<ifr*®&tt:®mm*& i ) fciWttfWItfO d BjJlTT^»«ltf^^«rV\ 0 
JHLTfcJ:^. *»4>BJte*>&J:3£. f 1 1 f 7bi<}tm®£miX^& 

[oi2o]^t>. zzv&'vzmmmi. maim t. zv&twmtizt&vzbi&K. 03 1 (a) 

SrtefCV^^mSUS-y^tcWt-Ctq^reftS. TtiiftfciSfl-O^. Uitfo-C, fifcf2fc£+# 

coi 2i] H2 4~a2 7T«@#^«>. annn **Mfcs:j:->-c, mmmmm^itr&ztip-ct 
m<r&mmm£.tivzmim2 9tz^rx o ¥ io [0125]^ i-c&ffi«jii5iKCi^ftairts t . h 

^^•yrrttC*ffiLrv^^*^V%. CLCOid^J© &gP$tt#03 1 (b) oi^e&s. -«:*>^ ms 

«HIAi'sJM£jOTCt>J:v\ H^WTtt. AiMi# P21, Z 2 , P2 2 «3*BrT*Wi.ft4«-ofc1fttt:*S. 

^Lfc*<ifZii~Zi905^^&!H&iI£3WTUS#. PnkPnfcbK-A'. Zi{±«^[fcWffL§^iT*4. 

AtAU4JWfZn~Zn»»WWW»^, A3*4iJlffZai £tL6a£aHg^&*>fc*>9'Cfc*. 

~Z39 05jS5g*»^>^fl-f*TiSjiSrWroS. Cl3-rS [0126] fii = l/(2»(CDrj+CLr 2 CDRD)) 

ffilSO-f ye-^y^fcitrtaW f 22 = (CDr 2 + CLr 2 CoRD)/(2?rCLCDr 2 RD) 

»«E<0flrF«£*flflrC$.. 8Btt0fi5*»tav^?r<O» ft=l/(2*C D Ri) 

#fc3cJ6flXS &Zb X'$>& . &AiL*:fi&a»ti&£ i«ffll4»fe Wfei* J: 5 1£» f t tSWMBB^-rt' 

v«aia*»^<Hit*»it**&tt. imm®®m>AJj 2a wmfKn&vnzwi&t&zbtzx^x. -t&b*>c* 

i>mt!imi}*t>kZ>Ztim£L\\ Rtt^Cerib-fiZbtZZ^X. &-£«9*«&9 f 1 fcfc 

[0122] imwmsitmmmm we. *« w stiw.iarfWSK *a«*HHi. 

tKSti. *«iftfc 12dB/oct«M*TfiT-<-*J:3H* 

[0123] 030 (a) £0BIiH!g§A i kfiffifflft 4. -~T\ Co = nC 6 n/n, Rd= rt/ nt LT 

IHS8CiCO-||ifi0J$r^-r. 0+. 2 1kUBttl|Mlft'C n£-Hfc**<**l». f 2 itf22t5r+^m-r-fc* { 
&9s MOSb5yy'X^Q 2 i-Q25*»^S. 22{± fMW^*3c£ft1-S£fc* , 'C**. 

aj^s-c* 1 ). mosj^v&wqib. Q27*»f>« [oi27]032 ( a ) \zffimmw&bwmwms& 

3BPWEV«tfA*S*L. tefrfcttasABfrfcVijWHI 30 fcffl*fc«l^*+><5'*C**»A-r4£i:fcJ:-> 

rtS^CDftmCttreftXt*. icotsIS<^fffl5- fc&<OWi#3H»IIIB&£032 (b) fc„ *0>jaj£S# 

jwwfv^k s«/he^*«Ei»*H3 o(b) tc*-t. tt$-03 3(c*^-. zvm&te. mum&nimmft 

11^, Jl*jP4lil^ftCLTfcftl§&&i<'LT Pu. Zi. Pit03*KTKfiA#-3«Mtt^ 

J>S. tire, g.i. g.*lit*i{ft£IMMfflk EiJ* S. d<o«^<,B^SfiWfc^«. fi^f2k^J:9tc 

35, ai^s^th^fflK:. caiiaj*a^x*sfi <q 2 s ii»££5&ffct & - 1 a<r-£ & . ^mmmmnt. a 

[0 1 24] Z<r>mSfcommffi&*m3 l (a) , <3M£*iTVttfc«>. l,*bt9>&S5-36S£J:9.JLJ» 

(b) zm^xmwz. t-rmsimim^^ «> w^ws*****^*^?**. Lfc#->-c» m 
iz^xw^z. 03 1 ( a ) BfHimfliEiB^ttis &(?>m®mtf}&m>i^<xhfflam®t:fi oztv 
£<r>mm&m<m&X'hh. 0+, a(in©ti«sgg xz&cox. ^x^^^^mm^&m-hzt^x 

210«#vi' /v i% bl±aj^S2 2^W#v 0 / 

vi' s cti^«OfO#vo/virfcS. a, bli-£ft [0128] ^iT-030 (a) t,L<{±032 (a) 

fi. f2^s^a3are6dB/oct«?3Sii^-cis ©<a«WRiawcffl^6#^^^^uTiHW-4. 

fi = l/(2wCsn>, f 2 =l/(2jrCLr 2 ) (ffl^a^HBt^P F ) . L*»t«E»#tt^SV»fc 

■efes. cowrttfi>f tx-t>h*>t>, m^rfflVfc ntfij&tzbh. 034 (a) Cji^cMosro-t 

=V 0 /Viii; x ^«3ft^f 2^iSi.Si:6dB/oct XTiilS^-ri.-^*^ . 0+s lOlliPJg 
Sfefcfi**li*i:12dB/octO||&-Ctt 50 ©JmWMHR. 10 2JiN»^x/K 10 3I4N*»» 
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m. 1 04(474 y I'-j' 3 yJ8tf)SiOj. 105(4 22 0 08 3. #8886 0-2 6 1 2 1 3 , #B^6 3 

y-h«SK. 1 06(4y-bT&&. **ns^tt. -8372 . #g|B6 3- 1 2 5 74 2, ^BBfFSM 

ffl^OMOS^Ai^fcftfcj:^ ?-M8t8Kl 10 04 3 7#&fc'fc:f8*£;trC^£. iiifeoBR** 

05£»4£A/t\ y-M06tSiSS102afc« *?6<9i£SJMi&2:.r fc(4^9 ^Ti&V*. 

HfcfcfcSii*. **K*91Bmk LTsfV^-Mfi [0133] 02 4-02 7«>»wrw4> &mmEv 

K, L £ V ifimE* 1 © Xf>i>ZLkX$>&. ^£034 cO*g-(4SEco^*>"£>g(c=5rl> . Sfc, WrS^X^X 
(b) £J8*vc&BW£. «Htt*^S^fc«W* 10 (4. ^«E«i^To*xci6l4^>£iH§ia-$-S 

SE (y-H»WE) , 8BU(4f?*§*-Cfc£. L#v> Ttftfc. SfftfD&HS. h 'J 5 

<1SE (79* W*VF*E) (4. SClfc^S. «BE^MWttJJ:tfhy 5 L 

<Wftfc*«ffl»1tEVoT**#, Vo<OTS>S. L T(4, MBW3WBWFW4 1 004 37^CB«**iT 

\^mtfb&. mpwmE&fimztion&sii. [o 1 34 3 03 s^brs***-. hw. dab^h 

034 (a) (3i;Lfc#*"S'?&2flJ8V\ 034 HHKfik QiiM*iHtf»f-***MOS h?yyX*\ 

( c ) £>4 3iSvi(3£^££mK*U?J:». Fi~F 8 »4t a-Xtft*. V R *tA*«ff 

[0129] aaatwstff^S'* frflii^taHRcx fteinssoatt ) . v R - tf&jiws ( wmmsfroM) 
jam**. y-HR*. ttiMBML fcitfffitsuos- fl&*«iVR' ■tMosh^y^x^osi-Q 

IgT'J>l>#, <Ifl£(4V^flk»&WCMOS7cHi »*(C4 oT^SH LfcV B ' iffiBZtlX^i. DA<0fg 

xe**itr»*xR?ft*. L^t. cMosr (MttH-^s^fc-tnar, a}^«Ev R ' <4»3ST-§- 

&1ttolitt£JM&mitt&&8tS&S\ [0135] Vr' =((Ri + Ri)/Ri) ■ Vr 

[0 130] *%PJiZ : m-t&¥mt&&mzJ:-? ZZX\ RittQ3i~Q88*fcJS*l3»£3HBWfc«IS 

T(4. flWW*BfiHJBT*4ii:*«fe*. fcfc£(4\ « tTt^Ltzh^m^M.. RtttQ39~Q4ia»6lft4l3 

lg»£*^y*>l^**^>':?4:LTJSl»tf:DARM 85^^«W(C^ilt^L'ti:^<Offilittt'C*>l'. ta 

m**rtis?kLxm^xt>^\ wmmmm^D 30 v B - «HW*£fca*cs*. 

RAM£oWC(4. 74 -4-- 4-- 4-. s;+~* [0 1 36 ] ftfWWrh»J 5>y*«5fi6fcl23 6*JB^ 

;P • *7 ■ yy -y H • Xt— h • -t-=*y*y. SSI 5 TfiBfrrS. .1050(4. AAV* fctBi&VR' fcORKIfc 

SS4#. £566 1S*^666S, 1980^8 ^Ltii>(0Xhh. 0+. d#t ,i-X££<ejtlrUi: 

£ (IEEE Journal of Solid- State C ircuits. V*fc £(?M&X$>h. ta-XFi, Ft, FsfcUBfcflJ 

Vol.SC-22, No.3. pp.66 1-666, Aug. Wrthk. ISiRi ?>X. c, b, at* 

1980) CEg&lXl*. -f«fc3fcW i4(5<&S. t*-XF4. Fs. FsSIS 

[0131] [aewrattB»] «HHfcJ:* t«[^l>fc. JJER2#*#<&6^T\ e. f. g 

ffiys»^EIWC«V^fcat«dBP«BE«tEW -C*-$-43(cVr' (4ffi<&6. U^-jT. *-fV«fc 

cohtshw*. tfc. ii-csa^cs^imE»40 sat. 01 3^tvr' **«i,BmevR(,' 

^fflv^it^T-ss. ^tu-yixmmit: tihtimmt. Vit^msxa^^xh. v B - 

3«|0!*K»*-*Ci:36 f r**ii:t>v»3*-Ct>4v». *»**«Hrtv»»' ±AVr' HA64 dfcrtfiC kT 

[0 1 32] ttftU 5-/^fcB^«EVL(4. SP«E fcS. *«fc«)CI4. 04>(-:5^t'*L^4 ^t. ftS 

VR&Sicf^^S. Ufc*s-5T. VR60#ttt4-5T. h'JSy^^rffi (Jtkitfa) Sr«fflL^k^(cV R ' 

V L eo!mi5-fiE«(c^-C^S. ¥*H3tB£&»T« =Vro' +AV r ' fc*St§(C. -ent^TS b'J 
ffys-y^EBtflBB-tSBttt. Vt<0Ha5«iS«ffi (fckitfb) *«Hi-f4fcV«' =v B0 ' 

Vccflc#tt*^fc:mS-e-fcS*>fe. V R ^Vccflc#1x(c: -AVr' fc«iJ:dfc. 0»^& (^MOSh^yy 

^OTBWfcJBtfc^ttWk-eolttifeft*. #118856- [O137]03 7fchU5y^llIK<Offi<O^tfeWI^7P 
57 143, #11^56-1 68698, #151357- 50 "f. ffi*WEV R ' 5rffi<-fSfc ^(4. 03 5 fcl^® 
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t^-XF4. Fs. FsSrmCflJSrmtfi^. 0 [014UH39 (a)CVi4»6Vt' 'V^MftEIR 

3 5fcwffl^t±. ayjmEv R ' ^©<-rs*s(ci> ©iBwgBtow***-. 03 5*>&v*i03 7«[5i&fcco 

x'A&xmim36<?)h<r>£oe.%z£?izmm, ftztx-bz. ztuzx"). jbasevr- <o&*<wi 

ZWIX'&O . ifcfcF*, Fs. FeZMtZWmVX^ Vcc- I Vtp I ( VTPttPf-A**;HVIOS h7>iSX? 

mxw 03 5<o08&.k9t>t J L-x<o& (oiz^mnz) £.wtt>tii. zti&m39zm^x 

,s#j>&. hvThh. m35h&^m3K»md&x'\±. v C c# 

[01 38] m3 5H£Xm3 7£*Lt:®mi. MS ffi^k£V R ' =VccTJ>S. L*>L03 9 ( a ) CO® 

s>s. -mb*>. ^mim^.wsi^ixx^hm^ix\t. [0142] j&mmom&it. vicim%m&m 

WO*fc»fc*tU 03 5fcJ:tf03 7<DHHST-«MO V) rt^tKSWEVi^ttJES^Sj^iV^tTft 

S h5 VS^fcRftvo*. ®?Stf)jHfi«ii££ffi»t ZtL&m3 9(c) fcflfcvCJWW*. £«*Bi. 

ft^uMzti. n£tt i smm i F<?m®mii±**£ f )±z < 03 0 ( a ) *> l<u:b3 2(a) fimmmza^ 

DWtlt JHtiOfcMOSh^y^^tfXlW. * «C»*. Vi' HS£-*-*Ofc:H3 5fc*V*ttH37 

H»tfMflS!l^*v4mWMi*. fcfc'U MO tO|II8£jBivfc*3£<±. VccjWKv*fc**iVL»«V»' *s 

Sh7^?^5t. *#L£vMMffi<0£3&t:: 20 Vcc ffiSjElffioaj^MOSh^y^^ 

ioTVR' atttt09QOT&£k#B&3*l&tf. «■ (030 (a) t>L<(±032 (a) OQts) 4>PW 

\><5> i Jx*m-**Aft ■ ***Mlfc-HM* < L y • v-.xHI«IEWIfcX.iro?a9. «BHOM£*i# 

io. jb#ct§i>. vl^vr- *?vcc- 1 vip 1 x'fotfrb. iasmss 

• V^'X^COV^T. 038 (a) . (b) CJ:->TS191 I3B I Vip | (iWWTttO. 5V) fcffU*. LUtf 

t& . ffaoJ: 0 fc, «• h 7 WX9<r>K*y ? f- V ->X . **>«S»«lttoi±H*»*& < . VlOCTS 

^me^^f^w*. wefuoy 30 a&zw ht>t*i#>v\.*'ML&<wc%.L 

038 (a) t^-f io&Pf-^^MOS OBR*)* VcctfKuk&aftfftPJ: 9$5£fc ! 5:9. v 

38 (a) tztS^xm&&&'j- J <XmzLfzN1~-r*jU [0143] 039 (a) ff)WQtsi>. 

( b ) co«t a imcwx>uffim£Lx. min*?* mto<ommmz-&t:<to£. 03 s ( a ) . ( b ) tc^ 

/H 1 2<7)Stt£@5g (ClClTiiO!!) -rS^ktiJ: -rWimcUTSKcWSifc U\ 

0. s«»a^i;^LT$$>cs<-t6,rk#-e$ [0144] [f-yrrtEB-mi] wmzm 

[0140]i5C(C. hUSy^HKCffll^t^-Xtc: 40 ^A>t^tr»fmJBEVR^>rtg5«««EVLO^^rffi(C 

o^TlttBW-S. bjL-XfcLTJi. ttkttt%&&i' OV^T^S. *^5:)iffl-r§^tt«Bk LT. £ 

yay^cfc*. ¥mfo* : £V<?>XMmtzRI\>->t>iiX^& Ci-CJiDRAMSrMtlScOi^* 5 . t>^>?>/CfBl<?^l^ 

J±, U— mSW^^aTiJ: [014 5] 04OCSEU5 y^HIKSrDRAMCa 

*CFSTf>l>^. £*Sfa$:/h$<T§Sk^aa* 0+, Ui^frf-vX. 2a, 2bJ±i3t«BMOS 

*>'i>0. HSWWr^Sfclis Wi»l^-1f3eiHH6a* b5y^^tHWt$flTlr^^*Uru-. 3a, 3 

fflvv5r<TiJ:v^v^?Q£#>*;fc!.. 50 b, 3 c(ijga0K-C'*>l). 4, 5\i*tl?ttimv 
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S^affi^Hlffi. 7a. 7b, 7c. 7 dttSS&lsIffi tcJ^TVcc^l^tvjWffF-f *>. t»*>*»t.r4>ffiT# 

X'3>h. 6i:7a~7dtfcJ:OmEU5-y^0S€-« «£«MroT*iW*J:$fc*->'0*#. ffiTfttf 

jfcLTv^.. 7a. 7b. 7.cli«iflu JffiaD9ft3 ft* 9fc**v»fc«RL#n. i fir< i ar9» rtS5®S®EV 

a, 3b. 3c£t!i!rt£rt3?©I®EVLi. Vl*. V LC0U</UOffiT£*B< <Zi*<£>l>. £ilfcttl/C#& 

ia 7di4jtturix-2a, 2bfrS&T ftHTIi. VccISKl 0<04 

[0146] ^SSCT«0«!g{±. ^mE%4HI85 6 k cc?)ffiTfc:*t LT fc»V\ 

WDHR7a~7dfcfcfl«U g*SEfe£BBttfi CO 1 50 ] 04 0 t> KI4H4 liaswt, 

Jt». &^&A7jffi* -f y?*v Yipi>m3B. ^x-hh . att=- v R . vii#»miKEVcc££« 

ffEHteTartaKStraSlftl 1 a~l 1 d#M<# 4*. ClW^tt. ggs«BB&fe@S&£Vcc*yT-f V 

9. -e*if><D>fyt:-r>'X*«/h$<*S. -fiti ^vFtfHSBFfcffiSU VccfflEK^ESSrttc* 

a£«l''^A'0$£U gggftTOtEVitfUfeft. [ 0 l 5 1 ] 04 0 i> L< <i04 1 iZTpLtMW. 

&. *fc. ESKi umi dcTMyt-^yxKJ:* • B»*«fcsv^, S^«ffiVR^S^mEI64z@K 

rt»W«EVii~Vt»«>IBB»T*W^t4«>"C. V frt>&mi®fo&X'«MLXUt>tf. £OEIIl 2tcti 

[o 1 47] «atWtf)«»a-o«i«tt, g«!Eti<a a«<o¥#*Mftrn*xtm-e* 

OSViBlft8£Rft*. ffiWHIS&JBfc UTli. ffiH9a [0152] 04 2(a). ( b ) fc s s'-^KfcJfiL 

~9d£RttS. £3B&II18&fc-€-0):fi?l[5l8& fc^^||^J<O*ft^TO0fcJ:tfBiffl0£>r: 

kmmcmxwi&t&tf. mm>®w$mmk a*. 1 o le^iwii. 1 04«s i o 2 . 1 

asmtt . z<m£m<rmmt. zmmftth o sub i £>s*g«. 109a. 109b. 1 o 9 c & 

fc*C^*«afcJ:oTl««E«Jifc:Jtt-f *«« JB20K8U1 . 113. 11 4li*flKIUIL 1 1 5<± 

^ s ftfl«fc«l«i*4-i6«)ftl»ib'C**wk"rft &W&Xh&. 1 0 9b#«3pmJEEVi,coEircS>i>. 

6 . S*«^40»^)«S!ai»fcaHh^-f 4 30 *<7)EBtf> 108. 109. 109c 

^mE%±0?5ffl<7)igifiMSl^^(±*-fffi« J „ i o 9 b<DT#£ 1 0 8 (c J: OSS 1 

«t6ffi«fc Utfttf LTfc < .1 i: U \ 0 1 fcfiOgMte^fci&SiSSrB&jh-CS. £#£10 9 

»J7U-ffl<0«tfli!iai>te<0««!!i!«i:Mlt'Cfc<C: a. 1 09 c*mrt:Zktz3;<omS:-t&&M. (0** 

tiil^U^. $ri«rfctr DRAMXit-ty^T>r -f) I>3^£0eit-e§ 6. 04 2 

tflflStMt^fr o k*. Z&cd?-?®. (Zcommm ( c ) HXlf ( d ) S'-;l<F£Jfcl£$2ttff)1&ff}% 

f ) #hi«<3ihm3*u sflfflanc** 5 ^ *»c*s . *mmx'&. vr i wffiiai 1 o s 

#*qfite-r«.^-C'*-6. b-Cffil5L.. *<0:££ (108a, 108c) . T* 

[ o 1 4 8 ] 04 1 izmmmaxtm&mimiim ( 1 o 6 ) & j:tf_k# ( 1 o 9 ) nz^n^ti^-^ m 

Or?. *mmxii. fS&im3itt-v7CD'MUzm 40 WSLZmiX^l. ±*{ct>->-;PHSH$riS<tSC:i: 

x\,^.&mmx'i>.w£m&m®i&6iim.w®. 101 53] 3^061 (a) , (b)<9j^£. 3 

A^ffl^vr >f KOSfifffc. ®«)IHIB7 a. 7 >??hK 116a. 116c 1 

d«-5-nm(7)©#ig88<?)j£^iiS«*fC^I>. 17a. 117c $-a(tT^-/W KffllBSIl±^^8H- 

[0149] ioiate^JjSii. 04 1 a^fpte*^ <ttf . H*^fc^r4 . 0 6 1 ( c ) . (d)t 

T-f>/^7Ki:#iBll[il85i:«ora<OS^10*^>.^ 50 a. 1 07 c . H£Vziv?9 h?Ll 1 6 a. 1 1 6 c 
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h. -r&fct.s i o6<oshs-i 1 2. 107a. ii %\wxbtxw$m : ?zm^&'£gtf%^zt. ax 

6a. 108. 116c. !07cXmttZtiZX r )>- imfo4>?7 *-*<7M££.& *). ^mSttEVcc 

-/pkltivs. xmmnm&ii. ^-;PH«cm2» TBsaMEservt*** i,^^^gs®gmflET-iif^ 

09t^TJ:d{^ fficOBWt^fflT^&CltT^S. [0 1 59] .X*yii7Fl'*fcJ:oTm3*i*:Tl' 

fcfci.jfvatoiiSfcffiwiaafc^^ii-rsaj -a** 5 !!^*. ai = -o" (/ ai = 

#fc^1-&0£*3!rC&S. "1* ) Vt$Tl>-2ab2cip§m (2bfc2d<i 

[01 54] £fc. jy±<7>J:5$rj'-/l'FCJ:9. V R ttHR) . ai= "1" (/ai= "0" ) ^fc^Tl'- 

fc&ffifc«fa£$££fl* t tt<#. d*UitfL*J?£L 10 2bfc2dtfSiR (2 afc2cfcj;#3fl) <9tt®fc& 

AxS-^rS. wb*pi,T*>srV>rn>T>*nL LX "0" <7>fc#HL A/WX&£IsI8S14afc 14c*iN 

i/-*tm<f LT*>t>*>^/0S LO*»i.*l-\ »1 4 bfc 1 4 &t?9A Sy^VUX^itCt 0*P2. 

[0 1 5 5]±<OWm. v-;PF^a«-rS*fi« *P*£aj;>jLTTV-2bfc2dS:i!ifE£-t!-&. 

wm&t lt^&*>\ *><f#-fLt«tfc [0160] ^ssfiwco^sti. %mimm&>vvx 

mmx'%<~a>^\ la»u ^mafc-tso**. a mmmzxmLxmwi. L*>*»'wx?&£i5!8&i4 

i>fS*r*)9. L^t>±(ca^J:3(c:S4$** { T* 20 bfc 1 4 c fc-CSMBK7 b$r£#L-0>6 

m^wBmi®$&m<r>mmM (04 o . 04 ik^ ye-*>*a&iv&<$r"). ^{ciot^-r**^ 

B£$-62ra t J:^. 1 4 b fc 1 4 c fc iiRB^tcliiWe L3rivOT\ Wbffifc 

[ 0 1 5 6 ] 04 3 Xtm^(Ofk<mtm 7 b{± l »W WXfc4lilB<&»£8l^* *Uf i < . 

» N 7a. 7b, 7cli^«lrtWtaWEVit3ft [0 1 6 1 ] 1 4 a~l 4 dtt. fcfcx. 

£*-&SEM3ft. 14 a, 14b, 14c. 14dti|g 30 lf04 5(a), ( b ) HzmitZ®&X'9mX'Z & . 0 

KHISwai^^St LTffl^TmBSSSVLCO^kX 45 (a) £fcivc. 5 Hi. Pf-**/HV!OS h^V 

4>ti. <f>ti\ fas, *P4£S6£fr4VM'X?6£@i». 2 isXfQ&i. QsjfcN^-V^/HVIOSF^XvX^ 

a, 2b, 2c, 2dli*tl?tl<f>ti. <t>n. *P3, * Qss, Q54a^j££2A2jNAND[Hl8&"e&6. «rc0EI 

P4tJ:o-ClM^-68tilMOSF7>'> ? X^$-fflV^ B^ttSttVccTfc 1 ?, AAtt^-fS^^XfcTF 

=t>J7V-Xhh. 3:fc. ^<rT{i^P«E%4ilHlf» l^Xfpyai (2fcte/ai) t^S. 5 2(1, P?-v* 

[0 1 573*H^fRlcO*««c^ ; €:'J^yri{Cli*- £>S. ai#"l" (SftVcc ) Ofc S tCtfitfAASfl 

h. S»IiIK7a. 7b. 7ca>£>(±Vcc*>feRn r £-£ 40 fc, ^^t'liN AND0S&(i51^mjS«ffVccriD^? 

X&4!®H14a. 14b. 14c, 14dlz*1x?ti 1 0 1 6 2 ] 04 6fcL 04 3 cOSeSfcffllcit^-t , 

AASft-O^. -f-LT. ^X»IUBStJ104 4t: 085^S?r3f>icHlja^L^-C&&. TVUxm^ 

5y^/l>X*ifc. TFUX^aifca»ffli7) ai. /ai. 5 y^/^X^i. J:tf/WX<£pi 

/ai^A^^iiTV^. ~^p*»i. m43XWRLtZi><OtmtX'f>&. 

[0158] ffi2M8&3ii. ft&7 Kl^Xil^Ai [0163] 4&mMX'&. rOVZ%&m& 1 4 a fc 1 

ftTrtSSTKUXft^aifccktf/ai*. ftOMMt* 4bfc-Cffil6IlIS7a$-. 1 4 c fc 1 4 dfcT7bS:-E- 

(i^TJia^rFUXXhn-yil-f/RAS. *7 tl?tlg&lX^Z. tntztb. 04 3cOHMWtit^ 

ATKlvxxFD-y/CAS. fc«J:t/8a^a:^-y X. iBSftiUilSSc* 1 1 ^3^0 . Ztil£ji&?-vTM&bm 

/Mt^/WE) SrSJttrt^^'fSy^/l'X^i^ 50 «m^SrfijrC§*. dT04 4t^-fJ:3(C, 14 
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af:14b. 1 4 ct 1 4 d t&ZilZtm&flZliWift 
*£2fig(c-rs&g£&u. 

[O164]04 7»±. ^'JTU-tfSffl^&l^fl 
T«.>6^fc*»!H«:^Lfcf&te^&i. 1 
B*8«!f^. 3fcME8&. 2a~2hti*=E'JT 
7a, 7b{±iBS)lHlB. 1 4 a~ 1 4 hti/WX 

mr^vxm^^i. ^^xmi^ti. miRzti 

tzTU-<D*imftth. -t&b*. aia 5 = "0 0" 
Ot#{±2af:2e. axaj= "01" COt£ti2bt 
2f . aiaj= "10" <OfcS«2cfc2g. aiaj = 

"11" Oi$te2dfc2h#*fteftiKR£ixS. * 

^SitfcTl'-JH^VI/XtfPk (k=l~ 
8) aaftty#l3*t&. -r%fr*>. m48iz*rt£d 
TKUXftf aiaj = "00" <r>t*WVVX<t>? 
0iP5. aia,= "01" tfJfcSJi^/l'X^pti^pe, 
aiaj= "10" <7>i:*WVVX4>t$iL<t>n . aiaj = 

"11" «0i:#(i/^^.*P4t*p* s 'e^-? f ixaj*?a 
6. Cil^cO^X^Pk (k = l~8) l±. <t>t<r>94 

«£EV L TJ)-&. 

[0165] *£)|0rcii. ^ ; EUTU-$-lrf^§-ti:-5 
8ffl^N*;l/Xl64lB|S5T-2 ffl<0KKHaIffi7 a , 7 
b^ft^rtTV^. .r^^Kf J: 0. UK!)® 

[0166] [DRAM^O&fflJfrlSftK. #?S9J£ 
DRAMfcSJBUfcm^Hvea*.*. 04 9li*&BJ! 
^a^U^DRAMOfli^S-Cfcl.. 04>. 201(iS 

■ms. (vcc) ttjeffl^y-f * >^t» ft, m 

(cfi^^ilTV^. 2 0 2{iH«ti1@^- 2 0 3»if*lS5 
K£E$iT/C®S€ffi(VL)<7)fi9&^ 204<±P^r 
*;l-MO S-k^TVrwiiMO S h , 2 
0 5fiNf--r*^MOS-tyXTyT<9@»MOS 

y-jx9. 20 eitPf-^^uMOS^yxryy. 2 

0 7«N^r*/MVIOS-fe:x;*TX7\ 2 0 8<±* ; tl> 

-b;K 2 0 9ttPf-^*;nvios-tyxr>'r<7)N}g'> 
x/wg&, 2 1 o{i-t^7*w-att-feyxrvrais-t-& 

>ty^n^ > 2ll»iXr3-^ 2l2liYf3 
-y. 213liy3-h-7'Jft-y't#8, 214 

\xmm\./2-zbh. wm&vizii. xfn- 

HS60HfDJi^, ■t>XT>7mt>MOSh?>i;x?2 
0 4fcO&#S Pf-^/WVIO S h 7 y : JX?0»i y? 

[0 167] ■tyxTywxttwbtyhCMOS,® 
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?yi;x9izNm<7)<;3ifi'?i<zBi£.2ti&<7)ff%m.-e$> 

h. «Ltf0*3\ B5O^Sfffi0Cc^fJ:o(c, N^x/P 
( p-f-**yHMO s h 7 yVx9<r»<>v v ) <o€ 
fi[Ji^«®mEVccT-<i^<. *z>v-x£$»&$;h. 

[0168] JttitfVcc = 5V, V L i = 3Vi:^ 
fc . r-^MT'J *•■*»- vK/l'* 5 1 . 5 V-CS>S A> 

-fevxryT-jgHHiu Pf-v^/HMOSj^y^x 
10 1 . 5 vw<» ? y- h^M 7x#*>a» o . sis 

««0Vfc:&£. 06 -feyxr>'7 , jg|& 

molmms^e (iwfi) (ii»o.8 6v, ea^(± 

»0.5 7V?*>&. tLN^x^mHlrVcc ( = 5 
V) t L/Ct^iv #^1.1V, 0.9 2Vfc&6. ,1 
itf;mifcLfc^fcJt*LT*i9fc**^. 05 1 
ti. ±SDRAM(7H:yx^i!lf^aS5r. Pf-^*/P 
MOSH7 y : JX?0) ^mm&lCM LT7-0 »/M 

ftrnx-h*. mmfrt>t>t*hz.o\iz, o.ivol#v% 

tttgBE±#Ji*«J2ns<?5ggt18i-rScO-C', 
20 N^x/I/SEStVli (=3V) t-fS^fC*«j5nsJ3l 

ncMosLsiii. jLomimEZTif. ms. c>x 

[0169] ^iT. N'>x^E$rPf-A'^l'MOS 

h5ys;x^cttiftSii4rtaw««EEVLf:*t<-t 

Str^O. ^S^-^ifici&N^x^mEco^W^ 
g&SflS. 04 9^1^3360^ t-^S8«Vl 
30 /2fcrUf-v-v r $^S»T. P^-v*/HVIOS}^ 

[oi7o] at. ■tyxTyrzmizt^xmmvt: 
iK ^m^mi. mocMos®mzietixi>mmx' 

[0171] OhSMHUridC. ^^(ciixtf. m 

[ 0 1 7 2 ] * fc, rtaSBE$-«ilfc LTfflv^M??ll| 
50 ^ftJSHKa-CWBttS^fSik^SiWC. * 
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X'$&. 

[oi 733 tK. fimKztvfrsmmEm^ic 

MOSEHf&fcfcWC, <?x.Jl>ft£&&LZtlX^&hy> 

mmmcL s i cn&mm&. im&zmtxvm 
[0174] as 3 r3 ±mm?ffl®£i±. 

V^fcT&S. fcfc£fcf«EE 'J 5 'J L 

S I «S U 5 •/ ?T&£L£rt&1Sfffitfi£H- 

X'%&\ 

[0175] KSr^JtT. 

[0176] mit-, /WKH^t'Jf^^SWl 
[0177]»2tC. ^^'jf-x^coA^-fve-rv 
[0 1 7 8] &3fc. ^^UrX^<±T^D^«E5rai 

[oi79] ^mmr>m\i. m&wim&zvm 
[oi8o] ±£mzm8?r&t:#>. xmrnx-u.. 

[0181] ft&frt>%felZivfi:WEt rt&ttEfc £it 

[0182] EIT\ ®ffl£#!SLT:*3^0l£fK9W- 

*f6^4DRAMfc|l^1*(fi>w^ttg§fct> 
[0183135 2 t*HteCT^^. iWimE'J 5 
7\ 2{4DRAM<7>**»JTP-. 3«iDARM^j3 
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mmmx-bh. «ffys-/^4(±. Jtsim?gvcc£t> 

M<r>m.®mi&ww®vcc£j:*>xmm-&w. * 
* y tv- 2«rt»ssvLomff^f!if^ti. . 

[0184] *^$Cfc^-trtS5«aiVL<D«E£fc 

teth-miz^xwrnth . 

[0185] It^lelK 5(4. V L btmftMEVs i: £it 
*mswra. Vs*A#*4iffRi* DRA 

aa^^7r6«r^Lrai*S*i&. c 
*ffl*'t**m4» DRAMcDr-^as^^Doutk 

[0 186] Jt«tlJ^CJ4. Vi>Vs*!>i:&IJ3SK 
/k Vl < Vs<7)i: # {iSl^McS:* . Ltitf->X. D 
in (CfflUirr SJtSfflftEVs £$tZ-X Dout i&SflWS £ 

20 [0187] fcfcitf. *MWS»Vcc*«. 

VcCBinSVccSVcC»ai — ( 1 ) 

OB3SIt\ Vt*>'VuinJ:'3t.«<VL. a , < ti3t(£< : 5r 
infcVL«in^EBJnUTVcc^Vcc.iD*»4>Vcc..iiTS 
Di«teVcc.ai£EiaraLTVcc£Vcc.iiiJ&»&V 

[0188] ZVXolZDouti&FfrkiiiJjZtl&m^ 
30 ^L'^AHKKyP fc ^ 3 "rV9)Vm&Xb h^h 

[0189]^ hx^-y;Wi^-TE{4. VlSISS 

40 »0«W0lB?tlWtTfcJ:vv6«. ^Sfi0HT»4. TE 
£%£.-f&t:tb<7>®S&8$:mfXt>h. Z<7)®m&. D 
RAMWD'>T} t W'^.XhD-7'<l# (/RAS) . /} 
5A7HI/^hD-/if (/CAS) . t5£Vm& 

*Ji*-7)vm (/we ) *5EP5n§iiS^^ s>/o 
ffi^rfc J: ot T E § . 

[0190] £^053 (a) , (b)»fflV)TMffl 

[0191] DRAMtm. ffls^tsajL/*^*- 

Wb&i. 05 3 (a) Oi^tC. /RAS14/CA 
50 SiOtifeicEpjn^nS. mzM53 (b) <0J:p(C. 



(23) ' #182002-237186 

43 44 

/CAS#/RASJ:Dift£0Bin£#U Lfrt>Z(r>t [0199] m5 5li.-?J\s*7l>??t5£XSiltf}'*vy 

^n/^fiimuovTh^tt . 0K8ii. vi^e ra-m-hh. ms 5*. 4 1 , 42, 9-~ 

*z-Y<rm%X'h&kmiL. TEJrH^TS. 52i*fy/*-*\ 4 3~4 8«NAMDy-K 5 3 

/RAS, /CAS, /WEC0^>f SV/^a^HttJ: Hi.T/5A\iVi^^)\sUOSYy>isX^X'hh. Z 

^XW^W^^-Yim^th^miz^X^ tit <r)®fflt. DRAM<Or-?ft:Mo»tfcJt«®S&<oai 

WT4 ■ X.Z ■ XJZ ■ is- ■ is-, y^iss.XV ■ * ^CCDd*>«0-*SrS!RLT, !BAlB7b 0 .t(=iB#r 

y • t?-#/u ■ 'w*-*. mi s;ga»s»m 9». smssTfcs. v^-m-&ssi-f te m&nT 

1 987^2^ ( I SSCC Digest of Technical Xr-x^-TVMf-t) fcitfOE ( DRAMtf)£B:>JX* 

Papers, pp. 18-19. Feb. 1 987 ) hh\At, -f)Vm^) (CioT^^flS. TEAWKfl'. O 
7MXlX-y-y-,^yiXh-^- 10 E«|V<W)k* ( Vitfc£&-F<7>i: £ ) liCA*. 

• ^-A-X. ^2 8 6H*^S2 8 7M. TEffiV^. OE#«W<JWDi:£ (Bait^e-F^ 

1 98 7*£2fl ( I SSCC Digest of Technical t$) l±. d.ut* 5 . ■ UttZtlZ. T 

Papers, pp. 28 6-287, Feb. 1 9 8 7 ) tCfcO E. OE#fc ifcffil''OK0£:S («&A*-Ki L< 

TtttMTV^. tt#«8tt©*>iS ) Jiai*^ D.ntlttM vt-^y 

[019213^ T* Vl OjfcSfcfB d *£1WBtf>ffi# XTfc & . 

(Vs, C, fcil^TE) WAffilft^ffiC^H L [0 2 00] 05 6 (C*^<7)ffic7)^CTS-^-r. ff£ 

[0193] Clilf><0li^O#fflW3S^S-a(ttt,j:V^ tfAflSfltii 1 ?. JMHI5-1, 5-2ff)2Wm 

ztit. ±n^^tcta , )-chh. u>u Hionsfc ttt>tix\->&ztx-s>h. 

MTU. VsCOA^l^iDint, C<oaj^€^«±D 0 «t 20 [0 2 0 1 ] JtK[°]S&5- 1 firtSfftEVt. i Vsi i: 
fc^ix-ffiJffl-C&O, TE(i/RAS, /cas, / 5-2teVtfcVsjfc£*ft^*Ut®-$-i>. tifflia 

WEvfJ $.>r<rM-&tlzi.*)ftt>tLh. zcrrft^cn flCiJi. VL>v S i<7)i:£(iiSi' A OK Vi>Vstcot 

m&li. DRAM^WSS&^^SrfflV^VLSr^aFT SliffiK/McS:*. itl&ffiy'jCzJi, VL>V Si! tf>i:# 

T$<, y*v?-is£M±Xfi:1kcot&b^m£%:&. (cfty^iiSft-if-CJi, Ci fcCz£ANDy-r-9l;:J: 

[01 94] H5 4Wt«|sIiS5c7>-^5r*-r. oTlUlSte t ->£*S*T*£>5. 

[019 5]B5 4tCfcWC s 2 0<±VLfcitfVs£A [0 2 02 ] *HJgW(± x r-^A^^fctii^Sg^fc 

y-H2 7$-ai^i:-r*^i!>»i«-eft , 3. n 4f-yh^tcMaiL/sa^$^5. 

f-v^;HM0Sh7V>'*X^2 1. 22. 23fcPf-* Wx4 t'-y M8J&73DRAM-C&S. JtRffl 
*/I/MOSr-51'> ; X*24, 25*»£>l£&. 30fct/ 30 SEVsi fc VsitVXj}-. Jtt!^IIC<7)a5;)j£ 

-F27£A:frfc UCSifi*i:ti'f^<-?t3iD, li. 4 fflcor-? ASSESS? I/Oo~l/O3<^3*><0 

Nf^^HIOSh7yyX^3 ltPf-V^MOS 3ffl£*lJJB LX^Z. 15^(i603«Dj: d&X 1 h'-y MM 

r- 7 >^'X* 3 2*^J£6. VL^VsiOt^^fc^tt DRAM^fl fcfci.lfCtf)tii*{C<±Dout5r, V 

S—Y 2 7#fflsl''s/K tfliftCj^l^/WC&S. Vl si. VsiiOA*t{±Din^^(±r FVXSg^c0d*>c7)2 

#Vs«£D&<£v^£&/-K 2 7^1^01^ {B*C mZMftttilii^. 

W&WOUfc.Zl . [0203] ^mm<mmi. VL^&SroBftCfc 

[0196] memt Lx\tmk<rmm,w&x t x z>**g*>ti s -g.<?>ti&x'hfr&ztxt>&. tit 

v>#. *mm<n£o£mt®i®^ftj)*zt>£4y VLjm.i B j:9ki§<VL. a ,j:9fc«<&^mfcr&£ 

j-\-9?mmrh£o£Ltiijir. aj^c^u^oKcfli $:v*i:-f&. ztizm&thiziz. v S i=VL.i D , v S2 

UtrKW^K^Vcc) , fil'^K^OV) 40 =VL«.fc-m(fJ:v%. V LD in<VL<Vi.. a .cofc#tc 

[0197] *EI»T{±, MOSh7y> J X^21<0y [0204]@57 K:*^^>fl!20*SSWI$:Srr . 
-FCTE^Ayi^itTV^cO-C. Viti&t-Mt [0205 ] m^2||S6«ajfcOffla^J±. itSWmff 

mtu&\ ztuzx vmimm&im.'minmmm ^x^mmsN^DKCT^x^hztxh 

v r X^2 6*^jltTV^<0-C. y-F27(i^^/U TFl^X^Aihitffl-CibS. 

t:®^$ti.Tv^. [0206] A^JSixfcr^^^^i. DAayK- 

[0 1 98] AlC. &ffllZft\^~?)i>1-7i'9V}iZ. 9\ 0tz£->XT1-n?mZV&{Z$m2tl.&. D A3 
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* [0 2 08] ifcfc. *mm<£m^DAa>rt-?lz 

[02091 058 < a) CD A3yA-^W-f]^ 
1". 0<k 6 1*5.1:1X6 2m v*-9. RfcJ:tf2R 

ffVRTfcS. ^So-Sa^Ti^/Wt^A^ 
*l£ k .4 6 2c0til^mffi{iA7Jfi^t:jE tT 
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D RAMOt-^ A*®?Di» fc^MTfcS . 

[0207] mtew«#is<±. ai^^{rc^< A*T 
h. * 

Vb = (V»/1 6) - (8S3 + 4Sj + 2Si + 1 So) - (2) 
■C-^i^itS. fcfc'U -fyA-^6 2<0diA'fVt- «g|S:^. 0+. 7 1«T3-y, 72<iMOSh7>' 
rvxJiSSER, 2RfcJt^-C-HM^k(&£LT^ x'X* \ Kttmxhh. ZOmii. SmnZV** 

[ 0 2 1 0 ] 05 8 ( b ) tCD A3>"^*-^<0<fic7)||SS« 

Vi = (i/16)-V r (i=0~15) -(3) 

no-h. lo&s^Lras^vsk-r*. *vttis'<A>K&i>. /RASttffii^wcft-?.*: 

A#fi^ S o ~ S 3 7 1 Tr 3 - H LttTfT 44. /C AS£±tfW?-&.r klcJ: 9. ±£OAD 
o~Ti5k:J:-5Tff*>fi.S. ^«O085<?5«fi«i. Mifif?) 
AW-yvx (05 7 5 so AM ytf-r 

>-X) #-Hfcfc£WUf (054^@S5(±, Cl^frS- 20 

[02 1 1] 058 (a) . (b) {iwffc.t>4 
b*.y htf>DA£&3§-C$>S. L*>U t'yhSrtis k'tf) 

[ 0 2 1 2 ] 05 9tC#&HjJcOSgGffi<O0lifc0iJS:*-*- . 

*nssw<^a<i. ^mEViSrADsagLTaj^-r 

^6fc^>i/'X?8 0a^lt^rtV^. OT. #H 30 0. 
[02131/RAS. /CAS. /WE<Z>:M 5 

timmmtm®Thh. zmsxvvxfsoo 

Wmi. SJiftt'-yhSa?)** 5 "1" . Mi "0" t 

/2lzmU\ £<7>VskflSmEVLk5rJt«U:*§ 
m, C = l-t^ri>^VL>Va/2^^>tf. ft±fit'-/h 

s 3 {±-5-^4 4 "i" izmiti. c=o-r^*>^>VL<v 

R/2^^,tfS 3 {i "0" tcy-«r-/h$il&. 40 0. 

[02 14] KtClsisXfCQSztf "1" fc-fc-yh?*l 
ZVtZ. ifc«ra«EVs«VR/4 4^t±3V R /' 
4TS)&. iWVsfcrt&mffVLkSriMSLfcJSm. C 
= l^^.KS2(±-5-«44 "1" CffctefU C = 0&£> 

fcfs?(± "o" tcy-feyhSfU. HTPfcCL/c, 
Si. SotflBifcCifegSfiS. 
[02151 &±<?fflmt7 a v 9 

h. 4-f/CAS$r/RAS < fc0t5feCftV 
WzLXVitfi&t-FZffiZth. ZiUzX DTE *50 0. 



AD^coem^asit^T^s. 

[0216] 

1) ■f^.^^k'T'eaE-t'S Cl k**SWC<r* . 
[0217] OisWrafciWf . SBASSMNIfteM* 

[0B«ISf*^StB8] 

[0i ] *m\co&ir>7'iu-T<rmm£mit& 



[02 ] *5^^^tfcpg^i$-giBg'tsH. 

[03 1 ^mm^^M.^mm^^wm-tm. 
[04 1 *mm^#m.Ltiffim*&im-rm. 

[05 ] *^#<?>* s ^I.U^a.*5rittBB-rS0. 
[06] *aBB#^^mUc^®^SrlftBH-fS0. 

[07] (a), ( b ) ummtsmtttwM. 
[08] *wmw.\<r>7)\^r<?mm*mm-h 
0. 

[09 1 #?&9iomi om-remmsfflw-t h 



[010] *HBBc7)m 1 O^I^TWHifcW^Btfl, 

0. 

[0ii] i <r>7>u-7<rmmzwmth 
0. 

[012] ^mpfe i <o^>\^rcnmmiwmtt 
0. 

[0i3] *^com i ^^-rcrymmiwmth 
0. 

[014] #&BH<D3S 1 <n7)V-7r<vmsm:WR$h 



t 



m 



[H3 9] jzmin^nyiir-rcrm&mzwmth 
®. 

0. 

[H4 1 i jm%<n&2<oyfr-T<nmm*wm-h 
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[015] *mkm 1 0)?iu-7<rmmt:mtt& 
0. 

[01 6] *min&i<n?)\^T<nmMzwLm-h 
0. 

[0i7] *iM8<om i <r>y/u-T(7mmti: mtt & 
0. 

[018] %mm% i ^/p-rcoiatM^ittBa-rs 0. 

a. [042] im&<nw>2<r>7)v-7<rmm*wm$h 

[019] 1 <7>7}\>-T<rmmi Wftth 0. 

a. io [04 3] *%m<?)m2e>y>u-y'<r)mmzffl%tz> 

2 o ] *&Bjj£08 1 <o7f^-70)$mMzmm-t s 0. 

a. [04 4] *ira^2co^/u-7-^Hte0iJ^iiBW-& 

[021] ^sKBoas 1 <nyi^--r<nmmtwm-h 0. 

1. [04 5 ] ^fTOSS 2 c^l^roH&fllfcgiBJft-S 

[022] *%Bgo^ 1 <r>7)V-~r<r)g$m*Wft$ h 0. 

a. [04 6 ] *ffflcom2<?>r)u-7<?)mmzfflffi-h 

[02 3] *?KJ!tf)s& 1 <7>7>\<-7<?mmmw%-t& 0. 

a. [04 7 ] i$mi<m2<»y)\^7<nwm*wm-h 

[02 4 ] ^fffiHoSf^^l— T<O§£it01£:iftHjH-6 0. 

a. 20 [04 8] imm%2<r>7i\^7<rmm*wm-i> 

[025] 2 ^//P-r^ilffli&lfcBJJ-tS 0. 

2. [04 9 ] 2 0^;W-7-W5ISSWI^i»WI> 
[02 6] *i^i0m2^)^/W-7-c05agWSrltt H J-r-S 0. 

a. [05 o ] ^m^%2<r)i/)v-~rnmm^wm-h 

[027] 2fc&i9!com2 woi— rconiiwsrittBa-r* 0. 

a. [05 1 ] imm<n&2<r>y>v-7<nmmzwmth 

im2 8]*min&2<?)7)i>-7<7)mmizmmt& 0. 

a. [05 2 ] *%m<r)&3<r>?>u-7<r>2mMZfflffi-& 

[029] 18m<m 2 <r>7)\^T<r£gfflteWfrfh 0. 

a. 30 [053] *minm3<o?^7-e>mm£fflm-h 

[030] *m\v&2<n?)\^7<mim*:W%th 0. 

0. [054] #f|BB<7)35 3<?)7 r )U-7<?mm : £mSt& 

[03 1 ] #3^com2<^/w-r<o!!iim§tw-£ 0. 

a. [05 5] *lWHcom3<o^;i— rcoHSSM^ilBBts 

[03 2] *w%n&2<r>?)\^T<rmsm*Wffi?h 0. 

a. [05 6 5 *^BHc7)B3^/U-rc?)3IS£^^B^t& 

[033] *mi<»%2<n7i\^7<mm&*wm-h 0. 

[057] ^mi^snyiv-rcrmm^wm-h 

[03 4 ] *fKHO^2^)^;W-7 , <0^i6f!SriftBB-r& 0. 

0. 40 [05 8] *Wb<n&3<r>7)\^?<r&mW*Wm-h 

[03 5 ] *w&<nm2<r)7f^7<mmi*mm-& 0. 

[05 9] *^com3co^/u-r«^i6M5:iiWf-s 
[03 6] *m\v&2<n7)^7<nmsmzwmth 0. 

a. [06 0] *wm&3<n>7)v-r<r>^m*wimh 

[03 7 ] *«BH<o^2tf5^;p-r<oliitW^iftW4 0. 

[06 1 ] xmico^nffr-rcommzwm-h 

[03 8] *^HBcom2o^-7-<onteffiSr^-rs 0. 
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